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did you pick the oil you now use? 


Keen ii of the erode it was in ail e from? 
Then it may be a deficient oil! 


Perhaps you picked an oil for your en- 
gine because it was mane from some 
particular crude. But — did you know 
this? Oil scientists know % b-i | a do/eu 
oils of widely different quality Can corno 
from the some crude! 

Vi HAT IS A DEFICIENT OIL? 

To be a full-duty lubr icon l an oil must 
Contain four essential properties to 
meet four definite needs in lubr tea I iug 
your engine* These properties mu -4 be 
blended in exactly the correct propor- 
tion i fr >r you r part i c u lar eng i ne \ l hey n re : 

Carbon Control — keeps ilowti i-urhon 

in your cylinders. 

Ileat lUs i stance — makes your oil last 
longer* 

Oily Character — protects moving 

parts from wear, 

Ovid at to n Q»u trot — p re vents gu lie 
mitig and sticking of valves, and 
clogging of passages in oiling system. 


If any of these properties are lacking in 
21 eu i if I — or present in incorrect propor- 
tions, that nil h a deficient oik 

Motor oil is made— Hot found. And the 
only way a full-duty oil can be made 
is to start with the Deeds of each type 
of engine, not with some particular 
crude. Engine study is the only founda- 
tion for a full-duty oik 

Twice as many automotive engineers 
Use Mobilotl as any other oil — they 
know engines anti they kuuw the im- 
portance of correct lubrication. Tw ice 
us many motorists use Mold toil as any 
other oil — they know that it gives 
belter results* A^k for the grade of 
MohUoil made especially for your en- 
gine as recommended by the Mold toil 
Chart* 

VACUUM OIL COMPANY 

>ljikrr,k oC high i|u*lily Jubrii'noli for nil lypet 
of much In^ry 
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Start to Play Very First Day 



PARENTS! 

What greater gift can 

you confer On your chil- 
dren this year than life- 
long fun and entertain* 
meatr 

Love of nuuk means 
love o' hornet an appre- 
ciation of the finer things 
' f e Here ut a chance 
j f, vc your hoy or girl 
that love without the te- 
dious practice that most 
instruments require. The 
Xylorimba is easy to play* 
Na teacher is needed. 
Practice is actually a joy. 

Remember, the XyLor- 
imbi is the guaranteed 

product of a company 

established pearly half a 
century ago— a company 
that stands hack of every 
promise it makes- 


Send for 
6 FBI 
Book! 


Think of the best gift you have ever 
■ received. Multiply the pleasure it gave 
you by ten, and still you have only an idea of 
the joy you can give yourself right now if you 
act at once! 

Start to Play the Very First Day! 

Haven*t you, like millions of othens, envied the 
fellows who "bring down the house M with 
snappy xylophone or xylorimba numbers? 
Haven't you longed to create your own music, 
to he looked up to wherever you go, to be able 
to make real money in spare lime? If you have, 
this ad spells O-p-p-o-r-t-u-n-i-t y. The xylor* 
i mba — wonderful for home.in demand, at da noes 
and gatherings^is nevertheless the easiest of oil 
instruments to ploy. In fact, On the very day 
you get yours you play simple melodies, even 
if you can't read a note of music rifiht now. In 
a few weeks you astonish your friends and fam- 
ily. All your Itfe you have the joy that comes to 
those who cam entertain. 

Plays 20 Minutes; Gets $20! 

Ralph Smith. Chicago, played twenty minutes 
at wedding; uls ‘"pay" was $20. Altho only 1£, 
Turk McBee, Jr v plays 
big-time vaudeville ex* 
cJusively. Harry Hi eu- 
er, New York, has 
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made thousands of f riends thru hte xylophone 
Selections on tbo radio* L.E. Hallman, Readings. 
Pa.*writes; ' 1 Made $300 in 5 weeks— spare time. 11 
And now J. C. Deagan, Inc., (world's largest 
manufacturer of xytaphonic instrujnejitsJlias 
made it so easy to own a xylorimba that noth- 
ing stands in your way. Sizes and styles to fit 
every age and pocket book. A five-day free trial 
that eliminates risk. Free, easy lessons that 
make teacher unnecessary— and, best of alt, 
such easy payments that th ey ar e h ardl y noticed. 

Will You Investigate? 

Everyone wants to be popular. Everyone wants 
to make extra money. Everyone wants to bo 
center of attraction at gathirrings, But these ad- 
vantages don't come oy themse Ives. Oppor* 
t unities must be seized. This is your oppor- ^ 
tunity — will you pass it up w ithout in- 
vestigation? The aecomnanyiuB con- .# 
pop will bring our big FREE book jT 
to your door. 3t tells all about JP 
the Deagan line, the free trial, jr 
the easy payments. Remem- # 
her, no cost Or obligation! 

Simply fill in and mail Jr 
the coupon — but do it ^ 

before it slips your 1 ‘ 

mind. Today is 
a a good a day + 

* mb “ v,Ms* 
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Auto Owners Now Save 
Millions of Gallonsof Gas 


A new invention called the Whirlwind is actually saving millions of gallons of gasoline 
for automobile owners* Those who have installed this amazing device on their cars re- 
port almost unbelievable gasoline savings. They also report more speed and power, 
quicker starting and reduction of carbon. 
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The marvelous thing about this 
Whirlwind is that it works as well 
on all makes of cars. Reports are 
received from owners of practically 
every known make of automobile 
from Fords to Lincolns and they 
are all equally enthusiastic in their 
praise* 

FITS ALL CARS 

In just a few minutes the Whirl- 
wind can be installed on any make 
of car, truck or tractor, ft’s ac- 
tually less work than changing your 
oil or putting water in the battery. 
No drilling, tapping or changes of 
any kind necessary. It is guaran- 
teed to work perfectly on any make 
of car, truck or tractor, large or 
small, new model or old model. 
The more you drive the more you 
will save. 


SALESMEN AND DISTRIBUTORS WANTED 

TO MAKE UP TO $100.00 PER WEEK 


Whirlwind men are making big prof- 
its supplying this fast selling device 
that car owners cannot afford to 
be without. 

Free Trial Coupon i 

WhtHwtnd Mfg. Co., f 

999-134- A Third St., Mtlwiufcre, Wis. 

Gratlemen: You may wad me full PBrtkulflr® of your | 

Whirlwind CttfburctijiK deviro and tfLL me how" 1 c&u get 
ouc free. This dues out obligate me iu any way whatever. V 


ADDRESS 

CITY. 

COUNTY... STATE 

□ Check hrre if you art intwtflled in full or part limp n&Jeo^ 
mu Ei poeitiun. 


Good territory still open, Sam* 
pie offer and full particulars 
sent on request* Just check the 
coupon. 

GUARANTEE 

No matter what kind of a car you have — no matter 
how bag a gas eater it is — the Whirlwind will save 
you money. We absolutely guarantee that the 
Whirlwind will more than save its cost in gasoline 
alone within 30 days, or the trial will cost you 
nothing. We invite you to test it at our risk and 
expense. You are to be the sole judge. 

WHIRLWIND MFG. CO. 

DEPT. fr99*336-A THIRD ST. 

MILWAUKEE, WISCONSIN 
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This Queer Little Automatic Device 


Protects My Car Prom Thieves 



t have hit on something: truly amazing. Since the first 
discoveries of radio, I know there has been nothing so 
startling and uncanny. My little secret device guards 
every part of your automobile From Spare tire to head- 
lights and steering wheel. In your garage or on the street 
it is on the job 24 hours a day. Never sleeps,, rests or gets 
tired. Already approved by insurance companies and 
motor associations. Now offered on 5-day test. 

Puzzles Everyone! 



r TIS little, automatic f 'elec- 
trio -atchman” invention 
is called ^Devil-Dog. 7 ’ It is 
not only a new kind of device, 
it is an wtirzly i 'tie#! Abso- 

lutely unique and utterly different 
them anything anyone ever saw be- 
fore. So startling that it grip* Ihe 
imagination of everyone from ihe 
millionaire Rol E b- R oy Ce Owner to the 
inflow who drives a second-hand 
Ford. Until he knows the secret 
every motorist will swear that you 
L.ave some one hiding in your car. 
He ,iuat simply can't believe there 
can be such a device as this queer 
"electrical- watchman." 

INSTALLED IN 10 MINUTES — 
COSTS NOTHING TO OPERATE 

Every man who owns a car can af- 
■"ord Devil -Don- Actually, no man 
who owns a car can afford tn be 
without this inexpensive protec- 
tion. Last year over 11MOO aut-O- 
lYtobiSei were stolen in this country. 
Millions of dollars 1 worth of spare 
part? were pilfered by sneak thieves. 
Now Devil-Dog can be installed by 


anyone in ten minutes or less. There 
sg absolutely no cost for operation. 
No e*tra batteries to buy. It will 
last as. long as the car. And you. hide 
tbe secret switch button anywhere 
you want to around your car. It's 
nothing but common sense for a man 
to grab Devil -Dog the very first time 
he sees it demonstrated.. No Wonder 
distributors already are cleaning up 
young fortunes! 

5-DAY FREE TEST 

t invite readers of this magazine to 
send for tbe special S-day test offer 
nnw being made on Devil-Dot;. Test 
it. Show your friends. If your 
present income is less than about S5Q 
a week, profit opportunities as my 
spare-time or full-time representa- 
tive may surprise you. My One con- 
dition is, I want men to help inq 
quick! Write me today f 

NORTHWEST ELECTRIC CQRP. 

Dept. M-IOp Fukwane, So. Dak. 


RECORD EARNINGS — S138 IN A DAY! 

Every Devi I- Daft sale brings you areal profit. 
No penny-ante little business! That's another 
reason Devil -Dog is a real big money maker! 
G, Oliver, Illinois representative, reports, 
“Made £ lift in a day. This is the easiest way 
to make money quick 1 ever heard of. My 
next order will be for 1,000.” .That 1 * the tap 
record go far. Who wall beat It first? 


POLICE BUY FOR ARMORED CAR 

Richard Jacques, Canada, iuit started, 
writes, "Here's our order for 24 Devi I -Dogs, 
I have sold one to Hie police for their armored 
car. Am also petting letters from the Chief of 
Police and the Detective Department. To- 
morrow we demonstrate to the motor league.” 


I 1 

! \orthi*flst Electric , Dept. M-l S, 

| Pukvana, S, Dak, | 

• Hush territory details jmri your 5-djiy test | 

j offer without oblliratliju, 

| Nome r ,, r — ( 

I Address. I 

I l 

j Town. State... | 
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Will You Be Clerk or Manager 

Ten Years from Now? 


S URELY, this Could never happen to flff," you 
say— ‘That I should be sitting at the same desk— 
be doing the same work ^f&rten straight years!" 
But wait a minute — 

Exactly the same thing is happening to thou- 
sands upon, thousands of men thruout the country. 
It has probably happened to men right in the com- 
pany you now are working for. And— unless you 
deliberately fit yourself for a better job— there is a 
very good c haves that it will happen to you! 

Unthinkable? Thai's what R. M. Whitney, of 
Rochester, N. Y. P said to himself. Yet lack of train- 
ing kept him slaving away at low wages for more 
than twenty years . * . 

Trebled Hia Salary in Three Years 

— For more than twenty years, till finally, at the ago of 47, 
and Stiil rccctvwiT Only thirty dollars a Week. R, M. Whitney 
resolved to be a bookkeeper no lancer. He enrolled whh 
Lillie for training in Hrjrh:r Accountancy, and completed 
t h e cou rse r Almost! m mediate Ey ca m e th t offer u f a bijj ger job. 

Less than three years later, the Davenport Machine Tool 
Com. pan ’i—thu Very company ks had -worked far aj a clerk — 
invited him to come back. He returned as Auditor, at a 
salary-increase of better than 300 per cert* 

Today, he is Treasurer of this great Company: and in a 
letter to LaSalle, after com men ting on the opportunities 
LaSalle affords to men in their forties or early fifties, he adds, 
"And for the j'PKHff man. who is just petting n foothold in the 
business world, LaSalle Ex ter a ion University training is the 
most profitable investment he could make, 1 ' 

Says Good-bye to Clerkship— 

Now Heads Successful Firm 

We have told you about a man who waited — at a cost to 
himself of probably not less than Mow consider the 

experience of a younger mart— G* Koy Eshelman.of Decatur, 

Illinois— 

Eshelman was occupying a subordinate position in the pur- 
chasing department of a manufacturing concern— salary $) 6 a 
week. Visualizing the opportunities for skilled accountants, 
he enrolled with LaSalle for training in Higher Accountancy. 

'’Thru this train mg, 11 writes M r„ Eshelman, "I became in- 
terested in the Auditing Department and often remained after 
working hours watching the Auditor at his work. Observing 
my interest, he soon placed me in his department at a 
increase in pay, and as L progressed with my LaSalle work* 
I was shortly rewarded with a a additional 40ft increase,. 


"My studies rapidly equipped me to strike out for myself, 
and at present 1 have an ex ten si re practice as a Public Ac- 
countant, omjiioying four accountants, it i 5 snffi r tent to say 
that my present income is many, many timer greater than 
when / cure tic d!' 

Send For These Two Books 
and Start Toward Real Success 

Need you hear more before you investigate the opportuni- 
ties in Accountancy? !>tmil we tell you at>out Pent] and— or 
Gray — or McDuffie — all of thorn commanding incomes better 
than $10,000 a year and ad vf them Still in their thirties? 

Or will you face the problem of your future NOW — and 
send to LaSalle and get fun her facts and particulars? 

Without cost or obligation, the coupon will bring you two 
books — one a 64- page hock entitled. Accountancy, the Pro- 
fession that Faya; the other, "Ten Years' Promotion in One. 1 ' 

How about those next ten years— wilt you wait, or will you 
START TODAY to real ire the Opportunities that lie ahead of 
you thru sound and practical home-study business training? 

Measure your grit and ambition by wbat you do with thla 
coupon — NOW, 


“ ““ '«■ Find Youml/ Through LaSalle — “ — — ■ — 



LaSalle Extension University 


Dept 


The tV&rl4‘t Zorgt'jf Basinas j Training Institution 
9b4-H R 


Opportunities to 
and we will fiend yon 
ProfeasioB that Pays, 

Promotion in One, 1 ' ail 

H Higher Accountancy: 

Other LaSaJle Opportunities: 

csted In one of the other fields of 
rated below, cheek here; 


□ 

[J 

□ 

u 
n 
1 1 

G 

n 

□ 


Builneii Management 
Modem Sfil»maiistili) 
Traffic Management 
Railway .Station Mft-mt, 
Uw: [legrcc of LL, U. 
Commercial Lair 
Industrial Management 
HuAJntwa Corrr*pomi™oe 
Credit and Collection 
Correspondence 
Hanking umi jNnanrc 
Modern Forrmaoalilp 


Personnel Maimfi'mcni 
Expert Bookkeeping 

C. P. A. CoAcHIft* 
Business English 
Commercial Spanish 
Effective Speaking 
Telegraphy 

StcnOtypy- Stenography 
Railway Accounting 
Paper Salesman's 
Training 


Name. 


Prtst-ut- rofdtion,, 
Addn^ss ... .. 


\ 
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TfOTELS, Restaurants, Clubs, Apartment Hotels, 
£l Institutions, Schools, Colleges, Hospitals, etc*, 
everywhere need trained men. Over 70,000 high-class 
positions as Manager, Assistant Manager, Steward, 
Room Clerk, Purchasing Agent, Sports Director and 
scores of other executive positions, paying from 
$2*500 to $10,000 a year, are open each year in the 
hotels of the United States alone* Nearly two 
biJJi on dollars 7 worth of new hotels, apartment 
hotels, clubs, restaurants and institutions being 
built this year wilt need over 200,000 trained 
men and women. 

# WILL TRAIN YOU IN YOUR SPARE TIME 

Through my spare-time study course on hotel work you r;m qualify for a well-paid 
position. At any time there arc over 1 ,000 positions open in this industry. I put 
my students in touch with positions- All over the United States they are eagerly 
sought by the biggest and best hotels. Hotels 
start you at salaries up to $2,500 a year with 
your living usually included. If you want a 
steady, permanent position, witli quiek ad- 
vancement, fascinating work, big pay, fine 
living, with meals and luxurious apart- 
ment usually furnished FREE— 
you can find it in hotel 
work. 


Lewis Hotel Training Schools. 

Room CP-310* Washington, IX C. 

Send me without obligation the FREE HOOK, 
"Your Bi£ Opportunity," with details about 
Registration In the Lewis Nat Iona I Employ- 
ment UurvsLi. 


NO PREVIOUS City Staic. 

EXPERIENCE NECESSAR Y 

We train you by mail in your spare time at home with the Lew U Simplified Home Study Plan 
and put you in touch with big omwrtunities. All of your training under the per&onal super- 
vision of Clifford Lewis, former LI. S, Government Hotel and Restaurant Expert, who has been 
appointed Managing Consultant by over 300 hotels throughout the United States. 

Through Lewis Training, Leroy L. Saunders became Assistant Manager of an SR, 000*000 Athletic 
Club. Frank Schrath, through the Lewis Course, became Steward of a large RcsUvrant, at 
douhle his previous salary! C, W, Ryder was appointed Purchasing Agent of a chain of hotels 
a few" weeks after he received his diploma from the Lewis Schools* 


FREE BOOK GIVES FULL DETAILS 


No matter w hat your present occupation is — there are opportunities for you in the big-paying 
hotel and institutional held. Many students have obtained splendid hotel positions paying as 

high rw £2,500 a year, even before they had finished the course My Free Bouk — '“Your Bin Opportunity 1 ' — *hcwa 
how y«iu ran dn ns ’.vail and f*j£p]ji-ina how you are reflate red in our Nal innal Employment Uurcjiu. 

Mail the coupon at once for your free copy of “Your Hia Opportunity,” explaining our Money Bock agraement and 
showing bow wc can train you for one of theae splendid position?. Send for it today — iw — before you forget. 


LEWIS HOTEL TRAINING SCHOOLS 


CLIFFORD LEWIS, Pres. Washington^ D. C. 

The Original And Only School of Its Kind In the World 


Ream CP-310 
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auumpgg 


ikamtej a^ 

t hgnew^^interestinti 


From 
$30 

a Week 
to 

$90 

a 

Week ! 

W, 3, Vane?, Pw|*, Arfcairart,irji4 
making only SSO a weyk when ho 
wrote for rtiy Book. Today Ke r n 
earning *■.+!> JL wct'k! You iai] gut 
the earnc hook 1- ti.Ub:!! ilu*t riip 
the wrap™ — aiid tnuLl it today! 


Clip Coupon for Free Auto Book! 


-bye to low 
utoBusine&s,w 


y! Get into 
ere big pay — 


Read My Money'Back 
Agreement! 

Learn about tbe 14 "Job- 
Way" Features shown in my 
big Free Auto Book. Also a- 
boufc my Money-Back Agree- 
ment. Besuretogettheoook 

and see how easily you. can get in. line 
for a Job paying up to $lw a week r 


extra money —p&iaea— come quick ! 
A brilliant future awaits you in the 
Worths Biggest Business. 

LEARN AT HOME 

Iti Spare Time 

If you're earn En sea tent less than $50 a week, 
clip- that cuupon now, Learn how (76 
■ — even $100 a week in now poaaible for you. 
See howl train you, right st home, in every 
branch of Auto Work, quickly ami easily. 
Find out about thia Train in g which boosted 
Yancy "6 fi-uia ry from $30a week to 5*J a week ! 

Experience, Education, 
Net Necessary! 

All yon need ia common schooling — and! ft 

makes no difference if you never touched Oh 
auto before. Men from all walks of life who 
worked long, hard hours for low pay, are 
now beeomj nj^GaiageOwACiB, Foremen and 
Superintendent*. If you like autos, if you're 
between b& and bfi^-get the facts now 1 "Job- 


Way' 'Train Injrcevers everytWnir abon t Autos 
— Mechanical and Electrical — everyth Lng you 
need to Kot in line for a Bin? Fay Job as an 
Auto Expert! It's the trained man whoyeta 
the jrood job* and "Job* Way' r 1" mmpbtn Tmdn- 
Ing, yet SO simple and bo easy that you get it Quick, 

3 Testing and Repair Outfits 
also included FREE of extra 
cost— If You Act At Once! 

Right now I am offering an Electrical Ex- 
perimental Outfit, equipment for ft Portable 
Elec trie Teat Bench, anq SSI An to Wiring Di- 
a#ram Charts to students. Send coupon now. 

Auto 

FREE! 

Send for this 
big new book. 

Take the first 
step to a Big 
Pay Job! 


MAILTHIS COUPON! 


MOTOR INSTITUTE OF AMERICA B_ W_ C00KE r Dir. Engineer 

Mater In* tituta Bldg., D»pt MM, £v*n*ten, III, 

flcfld tne your FREE Auto Book. Also proof Ib&l I e&SAuwttd 
in tlie Auto bustnott. Tetl m e about '■Job-Way' ' A UtO Training 

— Fi ij'-'il t VQb* F.m[jr ij imn i And »bdU[ p«Uf 3 ftBllaa .ni ri -- 

TMLir OuEMj d.ilhL Alpiini Cpuik Wfaf, 


N« cbtifacuEj '.'.u ltjj lust wbAhTtr. 


Namt. 


Ad4r«a 

Jhw .State, 


| Agi , .Occupation. . 


GetFuUParticulars of AV I ATI0M 

Find out how my Employment Department C0UTS£ 0f f(!T 
helpsyoagftaGoodJob Raises in Pay and 
Promotions, Get al ] the detai !*of my offer of a com pletfc gTuunil- 
achcxhl Aviation Course which I am making to men who enroll. 

iUimrnu W% 1 VT rAAW Slrtrfliig 

FtfTHHMlIy O# Wt IV InffHff 

MOTOR INSTITUTE OF AMERICA 

Motor Institute Bldg*, Dept. )iM T Bvaacten, OL 
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Go to High School at Home 


Vou can secure a high school education right at 
home by studying the splendid new courses re- 
cently prepared by the International Correspon- 
dence Schools* 

These courses are equivalent to the courses 
given in resident high schools. They have been 
specially arranged lor men and women who 
wish to meet college entrance examinations, to 
qualify for a business position, or to make up 
the education they missed when forced to leave 
school too soon. 

The College Preparatory Course, the High 
School Commercial Course and the High 
School English Course include English, algebra, 
ancient, medieval, modern and U. S. History, 
physiology, literature, geography, Latin, book- 
keeping, drawing, geometry, shorthand, physics, 
chemistry, salesmanship, advertising, civics, 
trigonometry, economics, American business 
law, corporation finance, money and bank- 
ing, business and trade economics, etc. A 
diploma is given at graduation. 

The lessons are easy to understand and you 
will make rapid progress because you will be 
in a class by yourself and you will study under 
the guidance of instructors who are sincerely 
interested in helping you to get ahead and 
achieve the bigger things in life. 

Just mark and mail the coupon and we will 
gladly send you interesting free booklets 


describing the High School Courses of the 
International Correspondence Schools or any 
other subject in which you are interested* 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

"TJur Etatorwl UxitirtUy* 
fltyn SGSS'fi, £ermten r Pennq. 

WMrait oust oblljEilipra. stent! cue- b copy of your book- 

lei, "Who Wlni antf Wny, " on-. I full purtltuiats about the Bubjoot 
before which 1 have marked X in Mu Hat b_tow: 

B College Preparatory Course 

High School C oipmcroiol Course 

g Hjih School Hufj.U*h Covrit 
High School Vocational Course 
High School Asrituttural Course 


B US I N ESS TRAINING COURSES 


"1 IruliiHii Jstl Manspi Trirnt 

§ Personnel M ;iiui cement 
TrJillic Management 
Accounting and C, F, A. 
Iwtlbit 

~l C«*t Aewuntlnjc 
J RooUcgepIng 
Secretarial Work 
. . Sjunlsh □ Prentij 
... SalDsmanHlil p 

TECHNICAL AND 

§ EI«lrlefl! rjirl^mbu: 
Klrc-irle Ldfjiitinjf 
Mechanics] Engineer 
Mechanic*] DraftsnuUl 

Machine Shop practice 
Railroad Poult tona 
I fifis Enalne Operating 
Civil Engineer 
Surrryioff and MapfilnE 

B MpiHNurEy ami Mining 
St krhi Etie Inee rlna 


B Advertising 

JtuslnoEs CcirrpjTctH»(k , nrfl 

! SSmw Card and Sinn l^ttf-rlnf 
^ttri^eT-iiplyi' mid TyplnJI 
English 
Civ il Stnlfe 
lUElwii 1 M*fl Clerk 
Qoflunen Seined Subjects 
Hijth SotiiGoI ButijectB 
Illustrating DCartuonine 
INDUSTRIAL COURSES 

I A rchitect 

Architects BluoprinLs 
Com rafter And Builder 
A^hlM-ioriE UrtfUin.fi » 
Concrete Ru I liter 
Structural Engineer 
Cheminiiy DPti&iraHcr 
Automobile Work 
Airplane Knelnea 
AjmenKare □ NFirleatloo, 

□ Udhfimitlti □ Radio 


Xamc. 


Street Address 


City. ...... .Slat*, . 


Occupation. — 

J’ffffi-nf fctUiine in Canada r&oiifi aend filta ecirpoit fo IJlr Jn-finwi- 
Jidndi CQTTttpVfltiwCQ iSrriciciJ-B CfrioduHi, Limited Vtiftfrrci, Contftfa 
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MODERN ART 

PAYS BIG MONEY 

TTie amazing demand for art work 
of alt kinds is creating hundreds of big-pay 
opportunities every year* Trained artists 
are needed* This h the Age of Color , * * 
of Design . . * of Art in everything* Manu- 
facturers, decorators, publishers , * , oil are 
seeking men and women with art training* 

Through the Federal School of Illustrating 
many who drudged at small pay have found 
fascinating careers ... larger incomes. Many 
Federal students ore now earning from 
$2500 to $6000 a year . * . others even 
more. 

You can learn at home , , , Tn your spare 
time . , „ the Federal way* Earn while you 
learn * . . most of our students do* The 
Federal Course is for practical artists who 
MUST moke good. It aims at dollars and 
tents profit for every student. 

More than fifty famous artists . * , masters 
of modem art , , . contribute exclusive les- 
sons and drawings to the Federal Course. 
They tell you how they create new , * , strik- 
ing , , . clever , . , art work* They give you 
their technical tricks in Illustrating, cartoon- 
ing, lettering, designing, etc* 

Test Your Talent Free 

Send for our Free Vocational Test Chart* 
It's simple to fill out* Our artists judge it 
for you and give you a definite guide to 
your probable talent and earning power in 
art. We will also send you, without charge, 
"A Road To Bigger Things,” giving names 
of the famous Federal instructors * * * show- 
ing where the big money in qrt is , . * what 
others are making. Get this Book and the 
Test Chart* Write now* 


THE FEDERAL SCHOOL of ILLUSTRATING 

913<1 FEDERAL SCHOOLS BUILDING MINNEAPOLIS, MINNESOTA 



Federal School of Illustrating 


91 30 Federal Schools Building. Minneapolis, Minnesota 

Please send me free book, "A Road To Bigger Things/* and Standard Arl Test. 

Name — 

Age — — Occupation— 

Address 
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500,000 

VOLTS 

** Artificial lightnjne 1, be- 
ing devfel:op«{i in Coynt 
S«noo|. Sp^rk of 500,000 
volts is shown jumping' 

30 inch««. Thit K‘S*ntic 

Tesla Coil is the same as 
that used by Stein me tz„ 
absolutely harmless, be- 
cause of high frfcjwency. 


Leant Electricity 
By Doing- Not Books 

in 12 Weeks! 

By ACTUAL WORK— In the Great Shops oS Coyne 



ANYONE with common schooling 
who can see and understand the 
English language can learn elec- 
tricity in 90 days- I teach you with 
as complete an outlay of electrical 
apparatus as was ever assembled 
in any institution— 30-foot control 
board — transmits ng stations — 
skeleton houses, huge motors— 
dynamos — §u b-stations— automo- 
biles — switchboards. In one department we gener- 
ate enough electricity to supply a small city I 

No Books— No Classes 

Enter any time. Experts teach you on electrical 
machinery and not book «. They guide you every 
step of the wav with individual attention. You do 
the actual work on real full-size machinery in full 
operation* Take motors for instance, Instead of 
learning from books and charts — you actually build 
motors. You can't help but know all about them. 
Anyone can learn this fascinating way. 

No Experience Necessary 

That’s how my methods teach men electricity in 
12 wonderful weeks. You don't need experi- 
ence— Coyne training starts from the very be- 
ginning. You don't need advanced education — 
you leam by doing. Age is no handicap — Coyne 
students range from 16 to 4o, 

Not a Correspondence Sc A oof 

PAVWr Electrical 
W 1 HJ& SCHOOL 

if. C Lewis, President Dept, 60*72 

500 So. Paulina $t. f Chicago 


Triple Your Earning Power 

I don't need to tell you about the opportunities in 
electricity* They are too many and too amazing to 
mention. Ordinary jobs run $50 — $60 and up a 
week + And Coyne training leads to the biggest 
positions. Many Coyne men are making up to $500 
a month. Demand for Coyne men often exceeds 
the supply. Our employment bureau gives you 
lifetime service after graduation. 

Earn While You Learn 

We help many students who haven’t much money 
to secure part-time jobs to earn a good part or all 
of living expenses while training. 

All Details Sent Free 

This school is 29 years old — Coyne training is 
tested— proven beyond all doubt— endorsed by elec- 
ideal industry* You can find out everything abso* 
lutely free. Simply mail the coupon and let me 
send you the big r free Coyne book of 150 photo- 

Era pbs — facts — jobs— salaries — opportun i- 
ties. See what Coyne training can do for you 
in just 90 daysT This does not obligate you* 
So act at once, lust mail the coupon. 

Get This FREE Book 

i 



Fill In And 


it 


Dept* 50-72 

IL» 


Afr* tf. c* LtCtffi* Pr«, 

COYNE ELE CTRICAL SCHOOL. 

500 S. Paulina St* Chicago, RL « 

Dfiur Mf. Lewis: Wlthont obligation send me your bij? free | 
ettaloff and alE details, of Free Employment Service, It* dm, •' 
Aoroplini and Automotive Eltotrlep] Omimei, pod how mpny 1 
"t:ani while ItarDiog. " Altv I«U rh okirt vrar <#tr ■ 

far* (o Wifaffo, p 

JVam# f; 


J Add™ p. 
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at starting salary 

$150 

Writes Jam^s Gebh arc, of 5134 Camden St., 
Oakland, Gil if* “I report for work tomorrow- 
morning in the Drafting room of Thebo, Start 
and Anderton, engineering firm in Frisco. I 
was pleasantly surprised at the starting salary, 
which is $150 per month." 

Compare that with $1 lf> a month Gebhart 
earned when he came to us and it's easy to 
sec that a year s training w hich cost him $72 
has already increased his earning capacity 
$480 a year. 

Gehhart used to he a truck driver. Not much 
future to that* Now, as architectural drafts- 
man — -he has a wonderful future ahead of him. 
And Gebhart is just one of THOUSANDS of 
men that have found American School courses 
a good investment. Why don't you find out 
what we can do for you? 


ENGINEERING 
IN 2 YEARS 



TL <5. degree in Aeronsiitioal, 
Civil,. Electrical:, Mechanic*!, 
Chem Seat a nd Administrative 
K fig in peri ng, Intensive 

courses, half usual time. 
Students who left biph- 
tchofil can tnakc up work., 
Jiving; cc>*t* and tuition tow. 
E n ter cltusSi'a Sep to Jan,, 
March or June. 

Ask for catalog. 


ISO Cotlgee street, ANQOLA, INDIANA 

.TRI-tTATE . 
COLLEGE T 



OPPQRTU NlTlES IN 


TRAFFIC MANAGEMENT 


ConditieiiH point to an unusual 
dprnaind fur trained traffic men, by 
trsuutportatitin companies and industrial 
or^auteattons, Men with scientific traffic 
tr&mi.n£ effect big savings for their firms — 
command hj£ salaries. 

Three Detroit Firms Fay Their Traffic 
Managers Over £20,000 a Year 

Prepare at heme in your spars time, under 
supervision of traffic caper ta. Low coat’ easy 
torma. “ I would not lake iSO.OOO for my 

knowledge of traffic Tnahag-rrment, ”w rises H. 

E.Sti filer ,Traffic Manager, Marion Steam Shovel FBPPI 
Uo., Marion, Or. io. Send now for 64-pagnbook“ |f fCl. !*, 
LaSallfc Extension Un lwfiHy, Dept. 9&4-T Chicago 



YOUR FUTURE ASSURED 

N ow is the time bo pafpgnard yourself against 

fluch periods of depression wo have 
bot-il havinji. Many good, profitable tirade 
ar« not Gubjeot to bard times uf fiLnck 
seasi>iia — trades meeting everyday human 
needs, each as Mechanical Den tin try. 
i, cut ft fie, circumstaiuiCffl, or lack of esipe- 
Tiemte need not atop you. The wav- j a 
}'< IU. A b elp r L i l bookie r , 1 ' C Eiooni njr 
a 1 rade, VI I! bn Heiit you Without CWt. VuuT copy is wait ing 
Simply ask tor Bulletin 2. 

BODEE INSTITUTE, *755 Broadway, N. Y. 

lags X. Proad St„. Ptffiadetpl) la S5 Court at , , Brooklyn 




— —-—American School 

Dept. G 6I7A, Droxol A vs, and 5fl+h 5f*, Chicago, III. 

plL "to W J thou t cikHt or nbl i Ration please tell m c 

Li ;* Ihhv 1 c-.ia win ab^Uct position nml inro-n^-d 

■ ■■ pay in line marked X below. Alsu eApLaiu 

i I itb- <-jbi your employ mcnlr plan. 

building construction 

. □ Architecture 

AMERICAN £CH40t □ j 1 1 L L | l 1 jn fc Contract inS 

fiiiigrfmml im^iruru^ DRAFTING arid DESIGN 

□ Machine Drafting and DraiAn 
i □ Arch itect u ra I Dr afti n ft 
ttl-Lmtar* Saw M&rd m* J KlevCftoal Dniftlol 
urtfXrr* iwrtriwlrtw jj Structural Drilling 
Cl Automotive Drafting 
U Mechanical Drawing lor IiuglnntU 

ENGINEERING 

C Mechanical Engineering O Automotive Engineer ins 
D Civil !■' n c. i nceri ij.fi □ Machine bhOp 

□ Electrical Engineering Practice 

BUSINESS 

D Accounting, Auditing 

□ llu.sinesi Management {Finance, Sales, Production, Ae- 

counting! 

□ HIGH SCHOOL IN 2 YEARS 

Name. - .*. ... 

Occupation. ... 

fit- No,.-. City State 


Write for my free book "Millard'a Advanced 
— — Natural Corrective Course'' and a free copy of 

my speech magazine. 10,000 cases success! nil y treated, 
u Sr j , i rea rs. Largest school fur stammerers In world, 
Mdlad IbsI. nf haum Mieech, J17 Milted IU£» Mik«ikn. 1V1 $. 



I < ) H: "-“[ • ;, - 

, ! 5^ bittopAgient r i f mmlgrant i ns pc etot 
\ ft; Y. D Cwricr l ( Seam stress 

\{ > Special A ten I { 5 Audi ter 

(ptotosns i specter >? J stenn^ecretery 
1 fjty Mali Carrier f > u.S. Border Pat! 


florder Fatml 
Chau [Tenr-Carrser 
Wateiimaa 
Skilled I.ahurnr 
Pon-lpiULiiter 
Typl^ 


) Meat [iiRpMtor 
, J P. O Clerk 
|< ) File Clerk 
j funeral Clerk 
> Matron 

OZMENT IN STKUCTION BUREAU, HI 
nluir., St. [.■'mji*. Ko. Sind m* FREE n iw 

1-n QiMllfF #o, ra*ieni>3 mwrhnd "K 1 ". SaikiriA*, Ivr*- 
Pooa. cpporiii n ltraB, ttc, ALL SENT PH El: . 

NAME., 

i ADDRESS 
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) "HA/ HA/ HE THINKS k 
THAT’S A PLAYER PIANO/ 


-but when I started to play 
the lauqh was on them ! 


folfca, I giirRs wu'II have 
lock un the piano and make 
laces at o unsclvtis. 1 ' 

Helen Parker's party was starting out 
more like a funeral than a good time. 

“isn't Hetty Knowles comma?’' an 
anxious voice sang out. 

"Unfortunately, Betty is quite ill 
tonight ami Chet Nichols Es late as 
usual." replied Helen gloomily. 

"I know some brand new card tricks.” 
volunteered Han]' Walsh. 

'"Great I” staid Helen. "I'll go ami 
find some cards.’' 

While she was gone I quietly stepped 
up to the piano bench, sat down, and 
started to futnbEe with the pedal* un- 
derneath. So men me spotted me. Then 
the wise-cracks began. 

They Poke Fun at Me 

"Hat Ha! Ted thinks !hat r B a player- 
piann," chuckled one of the Ijays. 

"This is going to !>c a real musical 
comedy/' added one of the fairies. 

I was plaul I gave them that im- 
pression. So l kept fid- 
dling around the ix-dals — 
making believe that 1 
was hunting for the Foot 

pumps. 

"Come over to my 
house some night/' said 
Harry. "I've got an clue- 
trie player and you can 
play it to your heart's 
content. And I just bought 
a couple of new rolls. 

One is a medley of Victor 
Herbert's compositions — 
thr other . . /' 

Before he had a chance 
to finish 1 swung into 
the strains of the senti- 
mental "Gypsy Love 
Song," The joking sud- 
denly ceased, It was 
evident that 1 had taken 
them by surprise. What 


a treat it was to have people listening 
to me perform. I continued with "Kies 
Me Again" and other popular aelec- 
lions of Victor Herbert. S*>on 3 hod 
the crowd singing and dancing and 
finally they started to bombard me 
with qaeatiojis . . . “How? , . . When? 
Where , . . did you ever learn to play?" 
time from all sides. 

I Taught Myself 

Naturally, they didn't believe me 
when L Lold them I had learned to play 
at home and without a teacher. Bui I 
laughed myself when I first read about 
the U. 5. School of Music and their 
u n upi i- method For learning music. 

“Weren't you taking a big risk. Ted?" 
asked Helen. 

“None at all/' I replied. "For the 
very first thing I did was to send for 
a Free Demonstration Lesson. When it 
came and I saw how easy' ft was to Icam 
without a teacher I sent for the Complete 
course. What pleased me so was thr fact 
that 1 wa ■- flaying .^implt t II r-i--: 1-y t.-ate 
from the vpy start. For 
I found it easy as ABC 
to follow’ the Clear print 
and picture instructions 
that came with each les- 
son, Now J play several 
classics by note and most 
all of the popular music. 
Believe me there’s a real 
thrill In being able to play 
a musical instrument/' 

* * * * 

This story i? typical. 
The amazing success of 
the men, women and chil- 
dren who take the U, S, 
School of Music course 
is Largely due to a newly 
perfected mrtlkod that 
makes read 3ua and play- 
ing music — ail willy 

simpUl 


Which luitnuueot 
Do YosVflnt id PlirT 


Piano 

Violin 

Organ 

Clafitiei 

Ukulele 

Flute 

Cornel 


Sa*ophonc 

T rombotic 

Harp 

Pi ecoto 

Kjandoim 

Guitar 

T C*llo 


Hawaiian Steel Guitar 
Sight SingiriK 

Vukt and Speech Culture 
Harmony a nd Corn position 
Drum* and T^pj 
Automatic Finger Control 
Uuftjsj (Fleet r*m T 5 - 
String or Tenor) 
Piano Accord tort 
Italian and German 
Accordion 


Even if you don't know one note 
from another now, you can easily graap 
each clear, inspiring lesson of (bis gur- 
prising course. You can’t go wrong. 
First you are told how a thing H done, 
then a picture shpjv$ you how, then 
you do it yourself and hear iL. 

Free Book and Demonstration Lesson 

Our wonderful illustrated Free Bock 
and our Free Demons! ration lesson 
explain all about Hits re marks hi r- 
methmrl. They prove just how anyone 
can learn to play Ins favorite instru- 
ment by note in almost no time and. 
For Just a fraction of what old stow 
methods cost. The booklet will also tell 
you all about the amazing new Auto- 
matic Finger Control. 

Forget l be old -fashioned idea that 
“talent’’ means everything. Read the Sis! 
of instruments to the left, decide which 
you want to play and the U, S. School 
of Music will do the rest, ^l( ihc average 
(0$t of only o few pennirt c day} Act 
NOW! Clip and mail this coupon today, 
and the fascinating Free Book and Free 
Demonstration Lesson wilt be sent to 
you at once. No obligation. Instru- 
ments suprilird whrh needed, cash or 
credit. U. S. School of Music, 7y 
Brunswick Bldg., New York City. 


U. S, School of Music, 

79 llninswfck Bldg., New York City 
si'irrll me your frW book “Miirc 
L e^niu in Your Own Heme." with intro- 
duction by Dr. Frank Crime, Free Demon- 
str-ation Lesson untl particular* vi your 
easy pay meri t plan.. I am inlritrtsl in the 
following courne; 

II sc# You 

. itlSLT? ......... + I 


Name ....... ■ . + , 

(Please Write Plainly] 

Add 

City. ............ State, . . .♦ * 


u 
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FREE l*KOOF 


f/ou V 4 iii nm/iT n*at //ton §>tf 

"■ RADIO 




GLQRIGT ** r . : . *■■■ :s ■ .. i' - ■ - i in this 
Is “j •j- fi 3 1 i l = : g ‘ ry . Mit] .i 4 inj| of or 1 -f tt«<l 
fii-rvicir k„ tlnHls-inrjBpf ;jh i|i 3 require 
radio opcraiora . . . irmnufacturerg land 
broodeaeaing suit ions thnouKhout the Ennd 
arc eagerly heekiru? trained men , , . and now, nation-wide 
radio telegraph service* telephony, Hound motion pictures, 
Open up thouaanda -of new and amazing opportunities. 


i l tptx AT II 03 IE 


Ey mains of this marveliitifl,. {iimplHied home-t raininff cours*. 
sponsored by the Radio Corporal ion of America . . , you can 
now prepare for sHm-egg in every plmse of Radio. The re- 
unarkatiio outlay of apparatus given to you with this course 
enable*! you to learn by actual practice hov, T to solve every 
problem in radio wnrk. Thai's why you. too, upon graduation 
can have the confidence nrjrl ability to cciiinmn d jffWKt money. 


liAl KHRI in niA 

GraduwteH of this school are always posted in newest develop- 
m etna in Radio. Tlcu'a why they are always in big demand. 
The progress of Radio in measured by the accomplishment* 
of the Kedio Corporation of America, This gigantic organ i an - 
tion sponsors every lesson in the course. 


Mom:y rack if art sa i isi ii;i> 

As n student you will receive an agreement signal by Lhe 
P rfrtdden t o f this school assuring yull of complete sat isfaction 
upon completion of your training— or your money instantly 
refunded. 

FBEE! 

Ibis fuscinal big hciuk on Radio's glorious opportunities. . . 
written by one of America’s Well-known radio experts. 


RCA IxsTiTiTES, Inc. 

A lilt i^irm ,'f trirpinlion of America 



RCA 1 M 3 TITUTES r lac. 

Uepl, P M -£>„ 76 Varick Street, Xcw y,;rk 

Centk-iti r n i PlcaFe Fend me your FREE IG- mih* bonk 
Which illustrulva tho oppni-tiinStii** in RadiM and tie- 
scribe# your homo laborti tory method of Ln-struetioh, 

ff jmc; . , , - 

Addtess^ — - 

Occupation. .+ 


Ru f* r ■ 'j Operator '(W W«lA ii ith aii e,c- 

21 j: h-s, rt ptiiti. HritudUant Operator $i r XM ■— 
a j/i'ur, Ji 'mifo Repair Mechanic JfI T S00 — 
a i fmr. Radio Inspector f2 r (*x}—$J, r 5ijQ il year. 


My s 5i Dancing Course 


ONLY‘11 8 freeVrial 


ir'VKH.yoisJE W Aaitw tu dunce with the 1 person 
who knows the smart new stewl No 
imltter how poorly you dance now Ell make 
you ;i finished, VKltsatile dancer — MiufbL-ulter. 
popular, surti of n g'l'KMl time whenever you bo! 

Think What that niOJin^r Von carl learn the 
[undrtftienUU Klerig — in lust :i (but hours, rlsfil 
in tiOHr own Town, wviic or partner. 

TIictl, the very next time danelnj! atnrn you 
can :- UrprLae your friends by .iteppirijt rtifht on 
1 1 ti.- rliM.r with the hast dancers m your arc — 

With ns much, case and osiunmce sa If you 
Had been dnmitm tor ywtra! TAii pi-p o'crlurt 
kvuM cost jfwu if fafcea at 0 -Stedho 

Be Popular — Write TODAY 

To prove It. tie send you my complete s.j.00 
cMjurse —through which over tiKi.JKX) people have alr^atly learned 
tr> iLsncfi — for live -davb’ FREE tritil. ti hen it arrive uLve the pitHt- 
man only Sl.&fl (plus few ^nts delivery phatu^J. Then practloo 
Lhe stciw for live clavA Kemem Ijer — money *\tek if mM dtitt/Mcd. 
Iioti't d 0 laj— write for conroe N'UW and ih* u gocul dancer acKsur 

ARTHUR MURRAY 



Electrical Engineering [ 


Tmidinx fcir men of am- 
hStqmi itnil lituiled time.. 
I Iqht J sc, com orehntei '■ e- cn ur^v 
in TtHoreticiil nhd Tnae- 
Llval KLcrlrleril ku- 
cinoETtup IneLuLlLai; 
the c-luselj' retated 
nahjccta (if M;ithc- 
madcT; mil Much.m- 
leal llnvvinji, Slsj- 
dcltl 3 cons-l ruct OW- 
ton. install vidrlny. 



cl ectr Lc -,1 E mucldacry. 

Cciutbp de-Fiffued lo he min 
Meted in mis re I leg? year by 
elimlnatinc non - essentials. 
THIRTY-SEVEN 
YEARS' KUCL-essful 
uxperi ence asB-urea 
yu'j ms.viui'iui [rain- 
ing In m I n i rn w m 
lime. 

Sfflrf for 

free wiatvQ 


Bliss Electrical School 

TAKOHA AVE H , WASHINGTON, D. C. 


Learn 




You can lea.ro by our modern and oneLnal tysiecu 
,,r .0 sir.ntioa ^very parf ol ihc Witch Repairing 
Trade at home a# i<hh 1 t-r better (h&U -ir a sSmi.1, 
You ciln earn mi.nty vrMJe Ira/ning »ird seeuxe a 
vi i'll paving pan/iiftn orniaxt In t>'j r-i ne-AS iiier coj> ■ - 
fiitlinit u'.ir Lcurte ef IsstmcHoH, Co<wl watch 
reiMitrre art alwiy-s In demand and cans IrOm 
fSi) to per weefc. For [rartic-uLn n. apply to the 
Wisconsin Sc Hoof of Watch RepHrini 
Pt Whm it.. WtClMUHtti Wj5- 

SONG WRITERS' 

SUBSTANTIAL ADVANCE ROYALTIES 
are paid Artwork found acceptable for publica- 
tion. Anyone wishing to Writegufwr the iwnii or 
mk.de for songs m;,y submit work for frod ik- 
amindtidliaiui advice, first ucFencnce un ncceiwfy . 
New demand created hy "Talking Pictures" 
fully described in our free book. Write for it 
Today, NEWCOMER ASSOCIATES 

759 Earle Building, New York, N. Y. 




Wonderful, new de grlldat yolir hand ; wrrects to llt Wrl tlup I n ji 
[r-wdfkys. BEb tm pro vO'rient id throe houra. Kn fftJUrree. Complete 
outline FREE, WTUfl c. j. Qjinir.rit, Dept. 34. St. I Jjtilj. Mo. 

Y*u can be juicily cur* J, r/ you 

STAMMER 



^end 10 centet for 2SS-pftge book on 
Stammering and Stuttering, * + lts 
Cause and Cure,” It tells bow 1 
nured tnyiself after stamiuermg 20 yrs + B. N. 

Basu c T 11133 Eflgue Bfdg., 1147 N. Htinois Si-, lndianapilis. 
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Where Do You Want 


NEXT WEEK’S MUSCLE? 



O N YOUR biceps . . . across your chest? Do you want it added to your grip? 
In all seriousness ... no kidding ... all you've got to do is say the word, and 

Earle Liederman will shoot the works. Muscle after muscle that you never knew you had starts swelling 
and bulging and tightening tip. Week after week 
for a couple of months, first thing you know, you're 
a steam engine in pants , ♦ . all fired up and 
ra rin ’ to go* Walls of m usde across you r shoulders 
and back, a steel-banded waist* mighty arms, 
crushing grip, and filled to the brim with dynamite. 

Step out* man , * * you're strong! You've got 
the world by the tail . , * now twist* 

No need to tell you how to do that. Any man 
knows what to do to enjoy himself. The big puzzle 
sometimes is how to begin. Here’s the answer . * . 
get strong. Where do you want next week's muscle? 

Let Earle Liederman Decide 

Earle Liederman ’s scientific shortcut to muscu- 
lar development is the result of over twenty years 
experience in muscle building. That's why his 
army of over 100,000 finished athletes call him 
"THE MUSCLE BUILDER." If anyone ran 
help you deride where you should have next 
week's muscle, he is the man. Don't think its 
the easiest thing in the world! The science of 
muscular development is a science in every sense 
of the word, It requires years of study, college 
training, hard practical experience with every 
type of case* and a wide knowledge of conditions 
all over the world. The man you choose to guide 
you should first practice what he preaches (take a 
look at the photograph above) and he must 
guarantee what he preaches. The best proof in 

worW of that guarantees Earle Liberman’s earlE LIEDERMAN-. The Mu*de Builder 

100,000 strong men now busily engaged in getting Authol „ f .. MuscU “sw™« of wiuamt." 

the most Out of life. Isn’t it time you began? i>s Slrena*,'* VWj tltaltK" "Enduranctr Etc. 



Send for My New 
64-Page Book 


Take it and read it. It’s the peppiest piece of literature you 
ever Hashed your eyes on. And 4b full -pane photos of himself 
and some of his numerous prize-w inning pupils. This is the 
liriest collection of strong men ever assembled imo Cmc bonk — 
look them over — doctors, lawyers, merchants, mechanics, and 
every Ifijc of trade you can think of. If yon don't set u kick out of 
Unis bmik, you had better roll over — you’re dead. Come on then. 
Takeout the ulrli [EH nr |:a j iiccL jtud write yunr njunc ,tri:1 jiridrcicv nn 
lh* coupon. If you haven't u stump, a poutul will rto. But aitap 
Into Et. Do 1l now. Tomorrow ypu may fopjet. Remember, it r * 
si ,rriet h E njj for nothing and no stilus attached — no obEriKtitiun. 
GRAB IT! 

EARLE LIEDERMAN 

Dent 2009* 309 Broadway, New York City 


It 

DQNT 
SEND ONE 

Is 

FENNY 

F 

YOUR 

R 

NAME AND 
ADDRESS 

E 

ON A 
POSTAL 

E 

WILL DO 


EARLE LIEDERMAN 

De»UflH. JSS New Y*rk dy 

Dear Sir; — Please send me abso- 
lutely free Snri without, any obliga- 
tion on my part whatsoever, a copy 
of your latest book, “MitscuiaT Of- 
r tiopmenty (Please Write or print 
plainly.) 


Name. 

Street. 


+ + *,., A ge ,***,, 


City. State. ...... 

\FliQEt wnU or print plainly) 
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Play all f he- latest hit; 
just as the Haitiuitans da 

Have eq^mI limes aplenty 3 


W i n fanifw 

friend*— for- 

t.unel Play the 

Hawaiian 

Guitar! 


f Native Hawaiian 
expert directs you 

Yen fcet expert Instruction di- 
rected by it world- turnons player 
and teaeher, Vrof. Walter 
Kelomokit. Ein quickly reveals 
to you ttiC serrets oi tbls fas- 
cinating loBtrumeDt. 

Only 4 Motions 

to learn. Then y on 
Can play any music 
— Popular ionRS r 

classical. old-time 
melodies, native 
‘Hawaiian airs— or 
real ]ais. You’ll 
never be Jouvsoiuu 
alter you learn the 
Hawaiian Guitar, 


Learn at home 
In spare time 

Study In spare time at Horae, 
Even If you don't (snow a note 
our mot hod Iff bo simple. phi In 
and easy, you bejdn a piece your 
flrs-t lessor , In halt an Pour you 
can play III 

Pa ya* you play 

Up make it easy 
for veil. Start With 
snrnl] lirst payment 
— then pay while 
leamlnft. Oostsunly 
few cento per (sawn. 
You only pay the 
co-st Of tn.Btn.irt Km 
—ire fuml&b every- 
tbfni. 


Complete 

C auric 

U 3 leaBong. Nothing 
omitted. Pictures 
explain every move. 
Y r »M art; SsUfC io 
leirn— wlmt wc can 
do for others tve 
can do for you. 
Over 50,000 9uo- 
cekbIuI students. 




iVfh^of Un.jtr 
iu t'flnt 


SB HAWAIIAN GUITAR 

GIVEN "ST 

■ — With ffehu inc teal crum Fabrikovl Caver uu<l com. 
jdeto playtOK outfit. Reliable? retailers aak 
*18 to 820 for a similar instrument and 
out-lit without the fine Fahrikokl Cast* 
which alone ia valued at $3.o0, 

TENOR BANJO " tr 

Tba same thorough l us miction on tha 
Tnnnr Uaalo, Violin, Tlple, Tenet 
Guitar. Ukulele. Banjo Ukulele — 
well known issgiructors. Write for 
fUll Information, 

FIRST HAWAIIAN 

CONSERVATORY of MUSIC, Inc* 

9th Floor. Wofliworlta aide. 

Dipt. TiS, Haw 

JiJTrtM 1 * it* e Cornr+p(,fliifn« 

Eli Lain */ Mi £raic (/.V,u 

MitSibB H Ftircin] Eiomoi Study 


Send This Coupon for Liberal Offer t 


FIRST HAWAIIAN CONSERVATORY OF MUSIC, Int, 

flth Floor, W«,|w«fth Bldg,, Dept.748,N*W Tflrrk, N.V. 

Please mill I 111 ]] tnlorinatlon about your &2-1esson 1 la w iiiiu.n 
Guitar tfliiiw. I urn, not oblig'd! to cnroLI uulirsa 1 want to, 


Name. 


Addra-sa, 


City 


^-tafe 



SIGN 

AZld 


CARD 


FREE 

“Book 

of 

Facts** 

Write 
For It 


Fascinating proreesion, litp opportunity In this fiLKt-arewtuB trade. 

I lari i while vou Lraru the sign arE-s. Mn S ri l ent or experience required. 
Bo your own h0S« ur obsaln a B-o-od position. Learn show earth., post - 
ere. bulletins, tilffiss, advertising Jaypupt and allied aublectfl. ft# 
Leach py mail or at oUr ftCboO], -Quick results— easy io learn. 

EARN $50 TO $200 WEEKLY 

Otto C, WLeyiind, Md., home-study graclunte, made $12,110(5 from 
his htislnes^ in unC year. Many hu f u l (fradualt'H. Oldest and 
fnromnet school. Uon’t delay, write for complete informatiou, 

DETROIT SCHOOL OF LETTERING 

193 Stfrmon Ave. Eat. ISM DETROIT, MICH. 



Mpfce ‘lU>!uv Idlklrttf thtul-pl. PrtflM iJUICklT duHtif Iimi. ■' 1 -, -J 

firn -lipli|ieii Iiini. N« mcHiirr. ttm> <t»*lhad. Nautiinf 

dtf Ihf It, Sm 4 it tett Hr Iru Iftk. OPPORTUNITIES EH MODERN 
PHOTOGRAPHY AnD lull pirtltuhri. 

AMERICAN SCHOOL OF PHOTOGRAPHY 
Ctpd, 1156 3001 HNHaH A*m* CHm*c,U. S. A. 


Learn Watch work. Jewelry work 

and Engraving A ^ ne tni de commanding 

a good ’-.alary, and your services 
always in demand. Adcfe™ Horological, Pept, H, Bradley 
Inst Liu re. PEORIA, ILLINOIS, for our latest catalog. 



2 b Years of Shirt Sleeve Practice in 


ELECTRICITY 

Make no mista ke about It — then? Are big join 5n cmctrleSty ready fur 
you when you're ready for thorn. Thousands of men who have the 
< toft Libra r y know t M A t to be A TlYCt. The L I tofiry I [.*c If, on u FULL 
TUI at, H.\yi turn prove Jt to your absolute aatiaractlon. 

The New Croft Library 
of Practical Electricity 

Hut O r ■ ?f l Lilirasy In # omupletfl clwtrieAl edueomr. h la ftiuailH can pricy t-e — on 
l£4i i _ -5>jiir ■ i>f -hiM-^iHQTr nspe-riejicp"*^?! wwk ae ic n rKlimUy don*. I? la iain^.r-di friwu 
r-uvrr tt> njwf e i D h ihff ki r id r«f h*rd-l*Mde-d yc»n wnn<. Wrltwn « (hat fho 

HM-fcililii-r i ■nil fully mrrf+r^-Janrff je, to A*>lll'iiJ r HO tli-J-OUBlj . ^hbi il ii list tlhdy 

diE fiiJ.iHJQ luphlj 1 £diiij -rlpcFrir-tiJ m.rfceri n-Jid cixfineerd. Croft IrLta yob Ifce- 
5 -u ns’rtl i'll hit mw hbtauL m-riiM-Fi, ii-n.TfcL .rpia srmalspt^ wnunutA^ni. 1 ra.iuff o-pii^rai, 
mec.iiu. ■wIi-riilHAArde, ili^i s-fv- ii jhr «Tpi^mF s -ek^TkBl inBThiiKTy of r-e^rr type — 
wLnTifc Cur Lin 111 ‘i nd CrjotP— wiring :if ifinf-fird Ii ni:dipigpi" iimSr-rwr: l ,-prn *nd TT1 * 151 L ipn. | 
THqdiE*H&*H.1* — LlJ uiiiJ&hS i. n tn. i*-x ***ry iihaop— fr|w and mwd imprwrttd im-lhruli 

0E djl.'irif — ^IftEiipi BJid Lajiip ■.■ ITi-rlii, ■ — ‘hdiw In du Ji ■■•■in.tuiiito inti, fhiiri PyL i: :ia! m: c 

ii, li> LfuSn I ■ ! «.■ *! IiYIi. 


No money down " easy payments 

Vjll ill nrd tilt ! I Is* I'likipoft atlAll rd II lid *■: “ iLl H-Jld }■' I the 1-rihrc nr levy. 

II niA>4| fi>T It a jhi-.' Fr- ■■ TI < ■ I ;i i- • - i.Ali . Wm- lit, all ll rt fmk— i'ly :iM L^if ■‘ 1 iijk>-*. 
Vi,. i »- 'Mn.- nil -oUicniKO — y»iu pav ik.i i,ln« uqI«ih tqii jA.-ijF iff |md th« 

Thnu H.41J if, i.- n Jnv* nr.d iK bAlpii .■ .u * |j r .miv «E 12.01)111 nioDib. Scbd. Iba 
cwujhkd STl3ft' and !a« buoL^ for yu-u-vir. 

[ IHcGRAWfHILL BOOK CO.. 370 Seventh Aw*., Naw Vvrk I 

I S-rni OF Fw Lcf d=* F ianiinaLHin Ll|n t’PDJl L: !' : t ii| PrkcClMj 13tA- J 

rririlv. H h.i.l ! nil] ..-ml * "■. T L !iU lb LOUAy] :m 1 13.00 Ir^lSnchl!,- imUL | 

. [fin ivrirr- in pt,ld . It not wintod. I trIU rotum 1 hfl boon port- | 

I 6 1*-!, (Tg j»lin pr49»L Aht^r99irt writ* plAlnlir And l<ll In all Ilm) | 

j Nuu., | 

| ftmi, tWriH . 

| 051 jf An J Sl*t* «... — — I 

I VOGiljcm. — . I 

,\kjl!« u r <;osn;i:Uiir , , P. .0-30 J 
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Low Pay.. Long Hours.. Routine.. No Future 



AIw* J'ft worry! n a oyer mon ey . 
Always aklmplng and econ - 
omizinfi- going wltlWUC thy 
Comforts uml lunnifl) El Wit 
ijTCry mrtrt DESERVES for 
hi* family and himself. 



The Time Clock— a bad fie of 
hawk-HIce supoiTUlon and 
The Rut, A constant re » 
minder ItlAt one lj Sm.- 

ot her name on the payroll/' 


Human cods in a (treat ma- 
chine. No chance to meet 
people, travel, or have Inter- 
eMinif experiences. A louf>, 
slow, ti resume rvad that 
kiilu nowhere. 



Always won tleri nfl what 
would happen In case of a 
“Lay-oH” or loss of foh. No 
chance to express Ability — no 
chance to get ahead. COULD 
there be a way out? 


I S aid Go od-bye”to It All 

After Reading This Amazing Book* 



Raised 


Where Shall We Send Your Copy — Free ? 


W HEN a Hum who has hwh Atftlgglahjg 
hloug at a low-pay job suddenly steps 
out and commenced to earn real money — ■ 
$5,000, $7,500 or $10,000 a year — he usu- 
ally gives his friends quite a shock. Il’a 
hard for them to believe he is the same 
man they used to know- — but such things 
happen much more frequently than most 
ixiupie realize. Not only one, but HLT.N- 
bRMDS have Altered the whole course of 
their live? alter redding the ziIiLzuiug book 
illustrated at the right,. 

True, it is only a bonk — just seven 
euncee of paper and printers 1 ink — but It 
cental tie the most vivid and inspiring 
message that any ambitious mar nun 
read! It reveals facte and secrete that 
will open almost any man's eyes to things 
he has never even dreamed of! 

Remarkable Salary Increases 

For example, ft. B. Hansen, of Akron, 
Ohio, is just one rase, N’ot Long ago he 
vaa a foreman in the rubber-curing room 
of :l big factory at a salary ni $150 a 
month. One day this remarkable volume, 
“Thu Key to Master Statesmanship,’ 1 fell 
into his hands. And from that day on, 
Mr. Hanoen clearly saw the wuy to say 
"good-bye" forever to low pay, long hours, 
and tiresome routine! Today tip has reaped 


the rewards that this Utile volume placed 
within his reach. His salary runs well Into 
the 5-flgurs ciaafl — actually exceeding $J0.ODU 
a year! 

Another man. Win. Shore of Lake Hushes, 
California, was a cowboy when he sent fur 
‘■The Key to M aster Salesmanship/ N n w 
he is el star Bale!: man Milking as high as SKfa 
in n single week. )■. II. l-undstedt, Chicago, 
read this free book — and raised himself from 
a stenographer to the head of a inisinuBS 

with MfMI % lmi'ranm* fiin utirnEHjlit. (■ V, S 'hurn- 

pi on of nan villa. Illinois, raised hie salary to 
over $10,000 a year and became Free t dent of 
Mb company In the bargain E 

A Few Weeks*— Then 


Bigger Pay 

There was nothing '‘different " about any 
of tbe*e meti whttl they started. KoM Of 
t tie HI had any special advantages — although 
all of them realized Eliat SA'I JSMAN' rtH IP 
oilers Mrsct rewards than any other pro- 
fession under '('he Rin. Rut, like many other 
men, they B-iiEj^CTilicd to the foolish bcllei 
that BuewwJhii sales ruen are bom with some 
sort of "iftRgtc gift." "The Key to Master 
KaLehmanshlt) ,J showed them (hat nothing 
could he far? her Prom the truth! Salesman- 
ship IS fust like any other prafuHslun, It has 
certain fundamental rules atm laws — laws 
that you van matter llj easily &0 you learned 
the alphabet. 

City and traveling Htkfl position* are open 
in every line all over the country. !• or rears, 
thousands of leading firm a have called on 


thr N. S T. A. to supply them with sales- 
men. Employment service l- free to hoth 
employers and members, and thousands have 
secured positions this way, 

Free to Every Man 

See for yourself why -"The Key co Mas- 
tor WELlfsmaushlp ’* has been the deciding 
factor in the careers of so many men who 
are haw making SlQ.flCG a year. Ui'im for 
yourself the REA I, TRUTH about the art of 
KOUioul You do Tint i-fak rttLC iKTiny nr Incur 
the yltehLettE obligation. And *lncc U may 
j i llli n the turning point of your whole career. 
It certainly Is warm your time to fill out and 
clip the Mack below, send It Sow l 

National Salesmen’s 
Training Association 
Dept. M-103, NS. O. Bldg, CHICAGO, ILL 

1 National Salesmen'* Training Assn. I 
■ Utpt, M-103. N.S.T.A. Bldg.. 

| Chicago. 111. 

■; Without cost, or obi [put ton , you may I 
• H-etid mp your free book, “The Key to j 
| Master Sales manihlp," 1 

j Name | 

| Address . | 

| City,. .State. , | 

L i£ — ■ Qcc P|>n£te n.^ - . . . J 
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High School 
Course in 
Two Years! 


You Want to Earn Big Money! 

And you will pot be latiWie^ unl«i| you tin steady pro 

motion. But are you prepared for the job ahead of you? 
Do you measure up to the standard that insures success? 
For a more responsible position a fairly good education is 

p Teeter* to prepare 


necessary. To write a sensible business 
estimates, to figure cost and to compute interest,, you 
must have a certain amount of preparation. All this you 
must be able to do before you will earn promotion. 

Many business houses hire no men whose general know- 
ledge is not equal to a high school course. Why? Because 
big business refuses to burden itself with men who are 
barred from promotion by the lack of elemen ta ry education. 

Cad You Quality for a Belter Position 

We have a plan whereby you can. Wecan give you a com- 
plete bu t sim pli fled h igh school course in t w o years* Riving 
you all the essentials that form the foundation of practical 
business. It will prepare ynu to hold your own where 
competition is keen and exacting. Do not doubt your abili- 
ty, but make up your mind to it and you will soon have 
the requirements that will bring you success and big 
money. YOU CAN DO IT. 

Let us show you how to get on the road to success. 
It win rot cost you a single working hour* Write today. 
It costs you nothing but a stamp, 

American. School 

Dept If 917 Prejrel A**, and SBth. St* Chicago 


American School 
Dept, H-917 Drc« cl An. and 58th St., Chicago 
Send me full information on the subject checked and bow 
you will help me win success. 


.Architect 
building Contractor 
.Automobile Engineer 
, Auto mobile Repairman 
.Civil Engineer 
.Structural Engineer 
.Business Manager 
.Cert. Public Accountant 
.Accountant and Auditor 
, Bookkeeper 
. Draftsman and Designer 
.Electrical Engineer 
, Electric Light & Power 
, Gen era L Educat ion 
- Vocational Guidance 


i . , Business Law 
.... Lawyer 

. , * Machine Shop Practice 
. . , .Mechanical Engineer 
L *,.Shop Superintendent 
. Employment Manager 

Steam Engineer 

. , ,Foremanship 

Sanitary Engineer 

Surveyor (&: Mapping) 

— Telepi lone Engineer 
Telegraph Engineer 

Undecided 


AjUkk 

■ n , r- i -n -- - 1 i" - , v ' ‘ ‘ i rr _ . 


Increase Your 

Earning Power 

Apply time and liibcr^fAvinn kinks to your work. Your 
efficiency will anon be recognized and you will be in line 
for advancement. 

If you do machine shop work of any kind, sheet-metal 
work, piunting, carpentry, auto repairing, farming, con- 
crete work, plumbing, electrical work, welding, building, 
glare work* general n -pin rin g, tool-ma kj ng , poul try raiding, 
masonry or home repair work, get this 

LIBRARY OF 6000 

TIME AND LABOR SAVING 
IDEAS for SHOPMEN 
and HANDYMEN 

JUST PUBLISHED 




POPULAR 
MECHANICS 
SHOP NOTES 


FCH 



£ASY Wfltt TOCO flATOTIUKCS 

POPULAR MECHANICS PGE£S 

CHICAGO 


SHOP 

NOTES 

for 

1930 

192 Pages 
43 5 Articles 
377 Illustrations 

See partial list 
of 

contents below 


| deluding 3 In" new 1630 I issue Illustrated above, there era 
now 13 volumcfl In the 8hop Notes Library of ft, OVD «mlh 
under? toed abort CUM to every-day in h*. He™ are Just a- fnW 

~a artkclce in Ihc lateal LMU& 


of Ekia subjects taken bo nr the 41 

Ai)imn2 Train CtM •)! 

Hri-i-fI MrLjiLrJ CiT MLlif* 


JUncb- Ciiaw-nk-iH 

El*.' ii- ""i , iici ■ I lie M «4 

t>ul ■ I 

lU'u. ,TT'iin r i Clinir Itij- 
r 

3lrnpt Fiitu***. 

Buutden' in') l*nutu* 
Eara' Kink* 

C*TT1* J‘M r-uE Lu-T-uu! Ilf 

Ctm-rytif, Pi.'i r* W* 
SlH'rd* Lmdji-I 

Jjmh- i- 1 bbi K rzih L PvpCT 

flu** 

P*-rn|-bllliJ WLlli 3 : 'n-|r r]r 
<3 ll=l 

TK»H L-.m-dnl M *kui£ 
E.,li;wr. UvW 1-n Uj: OlU 
* tn-rr i¥*-r‘' , Klr*i-i* 
Ftaririnr*, 

K i n> 4 ter 

“ tln t ,l juL I ". Mj-i-ini 


Cournn 

Fuur tmii Water, Cool+f 

ter 

Fnri- 1 1 ! ii :t, It'finMiu 
014 

FHimiLiirp, FtadAFlft# 

l'a III i[f-d 

3-terlc id “ . 1 1 - 4Y P . far 
Eiu^bSi WliflA* 

I Lim- i , LLl-L tad Eirou* 

Jl i:h»*3iliI il Bliwritilj* 

1-n CiM-trr, fciiiin*- 
Drlvit-ri 

Outban-ri Motor, Sj> rrv 
ehiorfcr ter 

IVbi? S-nlrr. Ho-rae-- 

rn"d* 

Pr|K UoJJrr. 11-nminTKl- 

Fmrr-'-^^K Mkitr rtinn 
El il II: i! g I [-nil 
t'u—rc Sh'-H.ln MtJr In. 
EillillJ StlMCl 

Itek tor 9ni.i|l 
Ltd. lit 


Kr7.^:iix on tNs I-*Sh* 
8*w Moun-t Fl^ tlorsH 
Skva 

H*-, K— piTl* ¥H 
ESc-tfiUfft-i* , H*JE- Ek^rEi.* 

t*, A ' I, -iin-l ir 

aw Li ch r, 

£f -aifiltei ftuldnrintf 

rilLiiii. lid* Lra 
A dpi 7 

SlUnn-T Utelff*. Jx|tL.Srri 
TompliLi^*, M*ariic 
Wc-T'irai" 

Tiniwp, 5'j-ini Scrap*! 

Uw 

Tiwilc»*r. SUdsM, tor 
I ■!>-•■ T WE#* | 

Trail* tef 3 1 r MIH 

pbftuir* 

To'-te E'hj Hu*r#4 t.j- 
Top bar 

Wool. PtutiiE Filter ter 
Viterk'IVop. I InttvMBi-d* 

CtembLan-ttiHi 


Each velum e conlaUas ApproxEmAtely 500 arltclfn ant] -1 00 
lltustwtlruuL and haw 224 Pftgea. At the regular price nl 


refiular price el 50 

centH [her Hinkle volume Ullfl library ceaLB *i,M. t«ul fer a 
limited period wh; will supply |he 13 vrvls. whenordarCil til due 
time at the special reduced price cf uiily M- .00 , 

... r ». n .-5PECIAL OFFER COUPON 

POeULAR IRECHAitlCfi PRESS, 

2M E, Ont*ri? St,. Rsom PS, Chlcagv, III. 


^*cnd me, 8fl iwr yrmr nuccial ngcr, rhC f[>lk>WlILB tiftoka, 9 will pity 
[wmtmjLb price arid EmAil MtioUOt of po tace. My money m til be 
refunded Lf I am not satlnAed- [ChEck what you want,) 


□ ISIS Shop Notr* petd Lathe Handbook, both lot lie, 

□ Camplit* Shop Notoii Library (13 ftlt.) S4 ,00 . 


Name 

Struct and No. . 

CUr..... 


, , . Pt&tc, 
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WE TRAIN 
YOU RIGHT! 


Be properly prepared for 
success in the great Automotive 
industry. Thousands of fac- 
tories* garages* repair shops 
and service stations NOW de- 
mand the kind of men who 
graduate from this famous* 
practical Trade School. 


25 YEAR 

OLD INSTITUTION 

Learn Autos in this Million Jotkr School. 
Previous, irai ni ng or e ducat i o n un necessary. 
Start any time,.,HQ age limit. The National 
practical system Of training insures success. 


YOU DO ACTUAL 
SHOP-WORK HERE 

At National you learn EVERY 
branch of the Automotive trade 
hy actually working on thousands 
ot dollar* worth ut Lte model 
cars. „♦ four* six and eight cylinder 
types as well as truck* tractors 
and aviation motors... under the 
personal supervision of Compe- 
te m instructors. 



22,000 GRADUATES 

There is a steady 
demand fot gradu- 
ates of this "School 
of Shops”. 

National men 
National training prepares 
you for success. 


NOT a correspondence course... vou .... .. klT 

I earn here by doing the vtiy things FREE EMPLOYMENT 
you wilt do wdicn employed in this SERVICE 

wdl paying profession. In- . 

retesting* likable To graduates and part tune woife 
training, to pay student s living expenses. 

Big Auto Book of information 
sent FREE to men who act 
Fill in and mail this 
on— RIGHT NOW! 


ION AL AUTO- 
MOTIVE SCHOOL 

4006 5a, Figffsrta $6 , D*pl, 7JB Lpj A apkt t California 

Pka.se stnd your big FREE Book oF Automobile opportunities 
anJ esrplaln how I tin quickly quJJify for a big paying auro- 
tnobik fjosinon. 




Address. 


.Scut. 
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Learn at Home, By Mail! 

Easily 1 Quickly 1 


NOW I — if you act quick / — 
you can learn magic t real 
professional magic, direct 
from the world — famous 
magic wizard, Dr* Harlan 
Tar bell, the man who has 
trained m any of tmr most pro- 
minent magicians h* fcas de* 
yelopcd a new simple course, 
that enables any man or woman 
who c&n read Of Write to learn mug pc — easily and quicks 
ly, at home, by mail. Why envy others? Make than 
envy YOU! Learn magic? 

Mail coupon now for the fr« 
M affic circular tel lin pall about the 
great TarbelJ Course in Magic. 
Lctirri hau EASY it is icoing to he forVoti to 

LEARN REAL MAGIC I 

Tarbell System, Inc., stadia «■» 

191* Sunny side Ave*, Chicago, 111, 


Tarbell System, Inc., Studio u-SA 

1936 Sunny side Avenue, Chicago, UL 

Gentlemen: Without any otdTKatlon fueidl fne yoor frt-e literature 
pjnd in furmutlcn nlJ about your wonderful ^TartwLl Counia In 
ALm teU me ahouc your Low IrVkts (Jffef mod Eaiiy 
rsFnuBt Flan. 

Name , , 

AtMtoo* *, , 



Write! 




Pljij' anythin 
Even if yc,(i 


Play Piano ear 


JlUZ to classical! 


piano music — 111 have your finger* 
ilandne over the keyboard with tvn- 
fi rfcnccr in go (jiyifl, I f you, pan hum i>r 
wh ittle a LuiM you can p(ay 111 My 
students are fiivtadciytltw — mating 
money. MAKE ME PROVE ITl 

Without pmiittnK note*! Without, 
praettcinjf udlutlt HralWt I've 
ton ml the way to bring cut your 
(him I cml instinct, New and ortyMiaul 
svstem dom away with years of 
you WAHt TH* P'FTMFl 
I'll send it. Write me Daw. 

0. M BUTTLE, OlTdtr 
iU.ir.Qi* school Of MUSIC 
tool Brrwi.Oaiit. Ut5. ClMcsio. lit 


Send N 0 W k PROOF! 


Earn Your 
Course in 


Pay Nothing! 
ADVERTISING 


Leant at Home / 


Any auibUloue man or worn art 
vr^o m Willing to JO A little 
uparptlme wont, can now learn 
Advert king at home wit faQut pay Itlg any m a ney (or com plots Cwraa 
write fur free cat alow arm information about this startling new plan 
of t a i'B«e-i ia vis school of Art vert islng (established J 8 £es. Sluhnsss- 
f ii L pradu atet. erirywhcre. Find out how you can prepare yourself 
litifi-sul coti fur the Dig Opportunities [r, thftiaaalnmtlbff Held of Adver- 
tising, .Sen 1 1 name and addrc& for details. No ubiiwatfou. 

PAGt-PAVIS SCHOOL OF ADVERTISING 
iMt HIChicaw avenue, pefT- iiit, chicaOo, Il linois 

wo " u> PLUMBERS 

Old Style pluDibera Ate fading Hlw fjtt hprac and Ibuff- 
ay. The world demands mexjern Flumhiog and S^llet 
Trained Mechanic! Todott, Unlimited, iwift ETVWtn: 
field Mihi *W t* * 1 M > week or flirt own shop. Wo train 
ypa quick. Learn in 8 to 12 WEEKS to dp any job with 
skill and science* Need no previous experience; Strictly 
tool using ay item* Opportunity knocks. Icwealijate today 
^-ama^ing offer-low tuition. Worlds greatest school* 

UgLtejg 

UNIVERSAL PLUMBING. SCHOOL 

*130 Trerat Ave. Kuhi C it* Mu* 


NEEDS 



Government Positions 

Clerk Carriers,, Rural Carriers, Railway Mail 
Clerks, Postmasters, Department Clerks, and many 
others. Splendid salaries, easy work, vacation 

with pay T Only Common pchrsol education nquit«L luS- 
amin atioiM often, 44,817 appointed liist year, cSend for 
our Civil Service Cuba I . it No, H, COLUMBIAN! COR- 
RESPONDF-NCF. COLLEGE, Wauhlngton, D. C. 

B E AN OIL EXPERT! 

Trained RenlosMs. drillers, rertticru. falr^-men are at n pre- 
mium! New, easy, prActicflfway to loara at home In spare tlmel 
iV7iie Today f FREE tiQQkf 

PETROLEUM EHGlNECfrmO uh I VtLUSFTV . &*pt, £29, PORT WAV WE, INO. 

re In aptTst 

U WE CAN TEACH V 

YOU DRAWING in 
your own home diiTlnR your of 
Hpareilme. Twrnt y-llt'o yenre 


FueeeK*fuJ icacl.liiff provE» our ability. 

■ ■Eiln.rict. 


ArLiotf «r*l« Ln'C?- I 

Well. TWO for Art V* 


&Hh 


$CH00iyAP1>UEP AKT 

ROOnNO .2 B#ITLI tUEN | 4 ||yL 
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Here ate a few examples 
. of the kind of money 
I train 'mtfboifs "to make 


Started with $f . Now ba# 

t Own Business 

“Can't toll you the 
feeling' of independence 
N-jE-f. ha* given ine, I 
Started in Radio with 15, 
purehaved a few mjcccaary 
took, rireulnled the busi- 
ness cnrdd you ^9 mu 
and business pickni up to the ptiint 
where nvy G,pain time carnirngfl were 
my largest idwme, Wow I am in 
huaimsfw for myself. \ have miidu ft 
very profitable living in work thaL in 
pJay. 

HowA/nD HofflTQTf, 

513 So. Sixth St., Laramie, WyO- 


e 

i 


Made $? 0 O In $ Month* 
Spare Thno 

14 Although I have had 
littlis time to devote to 
Ruclio, »iy spare lima 
earnings for £ve months 
after graduation were np- 
pro xi »i atej y ^700 on It adio 
side*. oervioa und repairs. 

I owe this fixlrfl money to 
jfuur help rm d inlerfr^t. Thank* for th* 
interest. Bhuwn me do ring the time I 
studied and ahice nraihiatioo.” 
CiiAKtia W. LiNh-er, 

$37 Elati St., Denver ,Cttai 

• 73 ft Business In two and 
one -hal E Months 

**I Lave opened an 
nxeliisi ye Radio Hales 
arnl repair shop. My 
reeetpla for Sepiemhcr 
wen- f2.132.16 — for t>e- 
tober, (2EtS7.77 and for 
the Urst half of Novem- 
ber, ( 2176-32. My gross receipts 
for the. two and one-half months I 
have been in bu^ini^iA have been 
(739625. If 1 can net about 30% 
i Film will mean a profit of about 41500 
to me." 

John F. Kiuk, 

1514 No. Main St.. Spencer. Iowa. 




will show You too 

liow to start a 
spare time or full time 

Radio Business 
of Hour Own 

without 


Capital 



Tlifi worldwidp use or receiving nets for 
homo entertainment and thr* I : i : it of wtdl 
Lrflinntj men to sell, install him! iser vitro 


llicrn have Opened mony splendid chances 
for spurn tii mi uii'i full tunc bilHiiifeis^, 
Hfefidca Radio ‘a growth Is o|tenmg hun- 
dreds. of fine. jnlidj every year, “Rich- 
Rewards in Radio" gives detailed infor- 
mation on these openings. It's FREE. 

9 « many opportunities many 
make $$ to $30 a week 
extra while learning 

Many of the tea million srla now in 
uaa are only 25% to 4(1% afileient, Tim 
day you enroll 1 will show you how to do 
ten jobs common in most every neighbur- 
hcxKl that you ran do in year spare time 
for extra money. I Will frhoW you the 
plana and ideas that are making aa high 
aa (200 to (1,000 for other* while taking 
my Conran. G. W. Page. 107 Raleigh 
Apts,. Nashville, T™n, ( writes: “1 mads 
(935 in my spare lime while taking your 
course." 

Many $54, $M and $ 7 ff 
a week fobs opening 
In Radio *nry year 

Broadcasting stations use engineers, 
operators, Station managers, and pay 
(1,1300 to (5,000 a year. Radio manu- 
facturer* continually 1 1 hied testerei. inspect 
tors, foremen, engineers, service men. and 
buyers for jobs paying up to (15,000 a 
year. Shipping companies- use hundreds 


of operators, give them world-wide travel 
ut practically no expense and imy 111 5 
lo (200 a month. Radio dealers and 
jublicm arc continually <m the lookout for 
good service men, salesmen, buyers, 
managers, and pay (30 to (l (JO a week. 
Talking Movies pay as much as (75 to 


J. R Smith, /Vfi., 
Nafiuaai Ilodio Institute 


(2fl0 n week to tba right men with Radio 
training. My hook tells yull of other 
opportunities in R ad io« 

1 will train you at kevna 
In jraui* apart time 

Hold your job unLil you're ready for 
another. Give mo only part of your 
upturn time. Hundreds have won fin corks 
through iny course, J, A, \ qughn jumped 
from (35 to(lOda week. E, E_ ^Vinhcrno 
Hiddoro makes under ROD a week ww. 
The National Radio Institute is the 
Pioneer and World's J Jirge-;t organization 
devoted Exclusively to training men and 
young men for good jobs In the Radio 
industry by corrc^pondcnco. 

You mutt be iitlifled 

I wmrefundevery peirmy of your money 
Ef you are not Balidlel Wllh iuy Lessons- 
Ond Instruction Service when you COW* 
plate, i’ll not only give you thorough 
training in Radio principles, practical ex* 

perience in budding ftttd servicing octst, 

but a.l30 train you in Talking Movies, give 
you homo experiments iii Television, paver 
thoroughly the latest feature inset* such 
AS A, C, and Screen Grid. 

t 4 *pa 8 e Book 

given the Faetf 

Clip ond mail tho 
Coupon now for 
" 'Hicb Ro\ Eirds in 
Radio," it tel la of 
the upporUini tie* for 
U spuro time or full 
time Radio business 
of your own : also 
of the many fine 
jalia for which 
course tra 
you. 


cut 

tny new book 
It points mu 
tvh.it K.idio 

Offers You 


You'll get practical Radio Experience 
with niy ncwS Outfits of Pam iliat HI 
give you for a Horn Expemmid Lahemtgnt! 


Rrnr vinw of 5- 

I ilk Screen Grid 
Tuned Radio 
frequency wt. 7 — 
one of many cir- 
cuit* you can build 



My course is Hot nil theory. You 11*6 
Ltio It UuliitS I'll give you, in easily 
working out ilia principles, diagrams 
and circuits used m mtniern sets and 
taught, in my Iossocl bCMika. This 5D-50 
method of bemo training makes learn- 
ing EMisy, foscinatiuR', interesting. You 
get 03 much practical experience in ft 
few months an the average fellow wlio 
hasn't had this train lug gels in two 
to four years in the field. You can 
build over *00 circuit* with fbetHi pare*. 
You experiment with and build the 
ftittdumcOlal circuits used )Q eiicb act* 
aa Crofiley, Atwater-Keut, Eveready, 
Majestic, ^enilh, and many others eold 
today. You learn how tbeae circuit* 
l work, why they work, how Lhoy ehuiiM 
work, liuw to make them work. 


J. E. SMITH, Pres 
Dept.OlCP 

Nut ion iv I Radio 
Washingtorii 


THIS COUPON IS GOOD 
FOR ON E FREE COPY OF 
A 1 Y NEW BOOK- 



(jettkfadi on mif Lifetime Empbijtnm fe/vi& to all Q(aduales A 


J. E. Smith, President, 

NfLtiona] Radio Institute, DepLOKP 

Washington, D. C- 

De\r Mb. SittiTii.'— Stud me your 

book- 1 want to see ivhat Radio 

offers. I understa nd this request does 

not obligate me and that no agent will 

call. 

Name, 

Address . 


City. 


State 
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PO TOO wan mare 
gi>wJ times— mone in- 
vitation*? Would you 
like to ho right “kn spotlight,'" enter- 
t uinlue the a th p.m and h jving a'l ion 's share 
Of the fun at all the parties? Would yon? 
If your Mijw-Ef IB ''Yea" then you can't 
aJTcrd to imy anything but '■yes’' to- the 
offer l‘m going to mate you — right on 
this very pa^eJ 


ja ak EiJ Basil GlflJC t 
o r c erm a ttinwo. M d . 
He answered 1 Year" 
and a few months Inter 
wrote me: ‘'Though j 
started with no knowl- 
edge of f)IU*tC. your 
Ooursa certainly taujrtit 
mequlekly, My playing 
has opened the doors to 
ft new world ql iuii lor 
me," 


^ Fri enrf 

’ Aiure In\ita1 ions - Good Times ? + 


DO YOU want more real pals Co fill 
your spare hours with enjoyment? Do 
you? Then I'll show you how Eo make 
them— more than, you've ever dreamed 
orhivlim. How? KAsy! By teaching you 
to ul i y an 1 ngtrumen fc that everyone Toven 
— 1 h e Fla wailan On I f arl Even if you think 
you have HO ‘'talent' 1 — don't worry. You 
don't Dead any talent or previous experi- 
ence wfiatROOTW, to learn at home by this 
Him pie met bod I 


— I asked Pauline 
Hamrick, or Matthews*. 
N. C. She, too, nn- 
swered "Y^bI" nod 
&ood wrote: "The very 
day i received my 
Guitar and first I^cis- 
Rona i began. to have 
fnn, Now my lonesome 
days are over. I make 
1 1 bw trie n da a Im ost 
everyday — everywhere 
I go, with my ploying." 



Tfiis Bring Rook 




jExirft Dollars ZajiVi/ Earned 


— I asked Ralph Prut imsn of Lehiiehton. 
Pa. He also said " YliH” — itnd 1 skewed 


him the nuiekeat, easiest way to make 
low he write*; L " 1 ‘iii getting along 
The Lessons are ensy and inter- 


C write*; L " I 'ui gettih 


tu«n » finrlu 
i-cd full:! Ctroi rift 
torj Fin! LeuhcI 

We genti yon 
this npe, f ol I— 
jilac Hawaiian 
O ult&r, F^hoao- 
em.pb Records 

L>f ,r"i b sp tpcl I r ■ ns 

and Complete 
< unfit. Three 
are you rtf tr> 
keep. The Free 
Book t:\pS-iiri5 
everyth mg. 
kGetit NOW. 


it. Now 

fine 

eating. Made the very first night 
I played professionally and I'm not 
even through the Gourde yeti J nee lots 
or good indue v-inu king opportunities 
abend aUtl I'm making more friends and 
boding a bet ter time than ever before." 

Learn the Hawaiian Guitar at 

Home-By Quick Easy Met hod 

rt a li ill fTti f tman dl dn ‘t be lleve wo 
could teach him— but he let us 
PROVE chat, we could 1 Never 
1 1 . End SI you ' vc he ver play cd a note 
In your life, either, thin easy, 

Kim pie mcinod will teach you 
onich, just im It taught Ralph 
PrutmoUL, Raall Glaze, Pauline 
Hamrick and a thouKiind others. 

The Coupon below brings **"“* 
copy of ivy big I’rce Bool 
lolls ell about the Couch 
toman* method, It (pits, to 
1 nend you everything you 
need to icftrn. Get It quick f 
Clip and mall the Coupon 
today — right .now — And i'll 
get your copy to yon by re- 
turn mail I 


A. F, BLOCH, President, 

Hawaiian Studios 52P0 of 
New York, Academy of Music. " 
too Flit A Av«itue h New York City. 

Bend me the hook that telln more about 
getting more FUN — more FRIENDS — 

More MONEY. No obligation to me, of course. 

[S'U rne , ......... 

Address.. ................................... , . , 

City, .State 


ultjilg 


j 



BURKS OIL and AIR 
and SA ITS A FUEL COST 

\hl, /l Aa. 


r Onlq 

*»r 

Complete I u 

Installed ^ 


Dealers Report 
Big Sates 

Everywhere, men 
with or without oil 
heating experience, 
are cleaning Up big 
money. Griswold 
tuetda Instant ap- 
proval, and eeU* be- 
cause of low price and 
low cost to heat. Even 
the small rat home is 
your prospect. 

Amazing Offer 

Get In Tight now. 
The RIG selling 
months ate Ahead, To 
help you start, were 
ready to m-Ohe an as- 
tounding offer, write 
lli unlay without fan: 


% 


No More Shoveling 
Coal and Ashes 

Goodbye winter worrlcR. Hope'll 
automatic oil heal so cheap you can't 
afford coal. A mas ins new way puma 
oil and air-— patented crystal wick 
does H. Changes oil into hydro-air- 
hniL and eSiminatoa fuel wsuate. 

All the oil burns, and t hour's no soot, 
smoke, or odor. Cuts fuel costa. 
Fits nuy stove or furnace Instantly, 
whether home, factory, a partmont— 
hoi water, air. steam. or vapor ayatem. 
No rum plicated wiring— no Ignition 
system. Anybody can Install it in a 
few ttuuni. Safe and eayy to operate. 

Clean* Healthful Heat 

Put it In and let the thermostat be 
your janitor. Enjoy clean, even heat 
at no extra coac. Fully autotnailc — 
fuj]>- safcijreqt, bOO»U*se you can't 
flood it, Osi fed by tfie siphon !e level 
valve principle, (julet. Guaranteed, 
Meets all rity requirement!*. Fiend 


tight now tor our easy pajment plan 
FREE Descriptive Fnldsr, and 
SPECIAL OFFER, LO dealer*. 


Manuliclurail hr QrEiwald Division af 

LACO OIL BURNER CO. 

»S Union St, Giiiwotd. h.,0.11. 



MECHANICAL DENTISTRY 


Earn Big Money— Steady Work 

Don't waste the best years -ul yo:ir [:fc. I 

Lcamthss ni<>n c>' - mu king bu^i neaa i ti | 
a few month] in Day qf ftvenlnft 
Rian), ti+ft llvmiUMl. PriU -1 il - ll T: :LI|L-I 
ins. In-aivjdoul uv trUct :o]L F,asy I 
term*, iia 1 1 1 < , .id fare anew ed— »o v v-l 
tra cost. tYrltfi NOW tor eataLbg L' • 
and special Itobl offer, 

"I* YOftK SCHOOL ot P>CCHAN4CAL DHTTftTirr 
1 *S WUT 31 & 1 T UTHECT HLW YORK 




"Hhim* en rmil‘ " Arc rcra wftoiu, #milarrnw^ Se Vito' 
■paev r-f ta« BlherBe*’' S*-ip benjr M] nf atn, carer 1 . Ga^qurf 
t>i - ScTTniv/wr p*f yu-ur B’jpc'iori. S* ChaOrlul anil ton» 
‘fldcnt Ot y ijiif fertur#! Y'jiir fmdCa t-B&i'lT evisr^rne » 
v— 1 ! rin ciih>jr l it to tlic fulka. Btrw 29t fur iklt h*3*ihie hith, 
fMCHARO SLACK STONE. B- 4 JT F|*tirp n BJd a .. N, V. 


Pick YOUR 





W«k lor CnelH GnS to*4 B*y, ™m1»» l^- 

Hneftiei. Ti' itJonn «nrf »i,'V Ou-rp wJih mt, ilt+Jir 
ulviJiMaitat, pientiijii 3r?iiS P* i^T !f« tswk 
“Mav Of ite n r? a 0<*rr« nn i Pa*Oi** ir — erU* *bo!«t 
r-l.'. jobt. -I tJ.IT Wine or i™.* T llni, L'r,* wnir, nbU 

TiJ 1 : i»*d la Ieiiw kftd tM*c*U. Foral 

h 4 liurLiinc. - 

SMPdRTAMT rtOTICe ftiJIwty PunUJ aeatauniW 
i ion rt.irnLin. Ytirtr p»r w ith aUntoiio** i; 1 yu .aa. 

^jTl'LJ n'll S I I w . na] ■c..lip,-TI _ 

rOnihaifr, Cifll i«ik» Eip«i,^ATT£IIBe» 
SCWQL.lt Wi 


14 A* nr* a tk**m mertt ***iMun. h ' 
AtUrwn, 


1 -r±i J mi, WEElMMlt 


ft 

-Mi 


.1«r T H. V, 

font f#UU Iraai ’'U ®* 1 





POPULAR MECHANICS ADVERTISING SECTION 


23 



MAJOR 


There is a JOB 


All you have t*> do 5s devote about sin 
hour nr two a day to my Home Study 
Extension Course and in 1 1 weeks you 
iv ill he mastering the principles of 
(i round Training and be prepared _ to 
qualify for and accept ^ a big pay job 
in this branch of Aviation, If ynu 
want to fly, my Home Study Course 
teaches you the principles of flight. 
When you have completed the ground 
training I w«H arrange for you to take 


A i ft, PORT 


■ „ i * r 


AIRPLANE FACTORY 


Al R f J l A N E 


MECHANIC 

il i 


/(.£. flork w til 
Will Train You AT HOME, and Until You 

Get a Job Paying You 
300 to -400 a month 

Jdajor Rockwell — famous world war flyer,, is offering to train a limited number 
of ambitious men who want to get into aviation and get one of the big P-ty 
jobs that aviation offers. 

IN 12 SHORT WEEKS 


your flying instruct in ns at any licensed 
airport near your home at special re- 
duced rates,. Or tf you want yog call 
Come here In Dayton and get training 
at one of the finest and best equipped 
airports in America. Xo matter where 
you learn to fly you can qualify for a 
vi lot's; license and a high pay job in 
passenger lines, mail service, and ether 
important brandies of flying. 


Advance Education or Experience Unnecessary 

You don't need a high school education to master my course. My home course is 
tini-rough and ceitlpJch. Everything is -TO clearly eitplkincd, wi.lt ; caiy-to-Undcrataud 
tevl and pictures, that in a few short months you will br> rx!f>Sr* to £ trust j every fundamental 
principle of Aviation ground tv, irk and a<-t a start In \vhition qualifying for any 
important aviation job paying S3QG to $4flO a month. My Home -Study Course will 
give you oil the knowledge necessary to pase- tin 1 government's written examination 

for a license. 

How I Help You Get Your Job 

Because of my experience in Aviation and knowb 

edge oi the work, E am id tu-UCh with large employ- 
ers of trained aviation men who are constantly 
seeking help. Thus I am able to help my graduates 
get the aviation job they want at hEg pay. These 
employers prefer Rockwell Trained Men, 


ENGINE MECHANIC 

r-„ W A 


Money -Back Agreement 


MAIL COUPON 


Mafar R&b't L, Rockwell 
The Dayton School of Aviation 

| °*rt W“I, Oarhii, Ohio. 

Dear Major: Please Head me FBXBand with-, 
help and step into a hig aviation j<b that if you m out oWtgatloii a copy u f your h mous book on 
are not sat is tied when you have finished tuy course, | tl[ ™r no-rlsk plau; 

I agree to return every penny of your tuition. Read V eMCial tLl » t&h oiler, 

my money-bac It agreement. Act now while my spe- 
eial offer lasts. Rush this coupon to me for a copy ® 

of my famous free book, | 

MAJOR ROB’T L, ROCKWELL | **«• 

The Dayton School of Aviation | Tmn stl „ A „ ...... 

Desk W-l Dayton, Ohio _ _ 
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Isn’t she 


worth fighting for? 

She believes in you and [rusts you and she’s depending on you 
lt> tight some of her battles for her. 

As wiFe or mother, she ^n't 330 out in the world and earn 
the money necessary to support a family in comiort. That is 
your job. 

Are yon fair to her when you let the days drift hy without, 
making a real effort to get ahead? Is it right to ask her to 
scrimp and save and deny her^If when with just si little grit 
and effort you could provide her with the comforts and lux- 
uries she would like to bavcp 

Tffrfnk this over — then «tr Decide today that you are (o-lng to 
Pet the tpBtlil trticiLn:: that It heromin^ m or» and more necessary 
in every line nf business'. 

There Ja an easy, fHsd'natlnjE way to do it r Right at hama. In the 
spare time tl.at OdW trues to waste, the Intern a tLoniit Cofieapcodcnw 
Schools will prepare you for Advancement and more money. 

At ImfI And out h'iw by marking arid meillne the same salary- 
raising coupon that has meant so tmieh to so many other men In 
just your circumstance*. 

It doesn't wit you a penny or obligate you In tit; wa? t* do this, 
but |t may hn thn means of rhancina your entire life. Do It non. 
Do It lor HWft 

Mail Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

<f TSfl UnwerMt VnitUCTtU^* 

Bus 5 SQ j- 6 , Scranton, Peittia. 

Without cost or obligation, dIc©w send me a, copy of your hork- 
lot. “Who Wins and Why." and full peitteqUrs JilWMJt the subject 
hefarc which 1 hava marked S; 


TECHNICAL AND 

] An-hilect 

ArtMt^Lural DraKaCflan 
] Building Estimating 
]Wood MUlrarklng 
j Contra cku anti IS oil dec 
lStnelUMl Draftsman 
] .structural Engineer 
] Electric Wiring 
jKtrairiiMl Enjjlfleer 
] Electric IJghtbiir 
jwehllnt;. k'Jeetrlc and Oaa 
I RffLitlnji Shop TSluoprinU 
j Telegraph EnfuftMt 
1 Telephone Wort 
] Mechanical ihifiinfre? 

] Mectuinleal Draftsman 

1 \C:ii.:lilnLet □ Toolmaker 

j E’aLW'rn maker 
] Pipefitter O Tinsmith 

I Bridge EnjrtnCef 
1 UrLdpe and Building Foreman 
lGasEnsioefl □ Dlenei urjmea 


INDUSTRIAL COURSES 

AutQJUGbil© Itl i.ch-.'i i'i Li: 

Plumbing D Steam Fitting 
Heating □ YenEltatian 
Sheer. Metal Worker 
Steam Engineer 
Steam Electric EnfiEftCef 
Civil Engineer 
Surrey big and Mapping 
ItflYLjjL'irisLEaii 
It. It. Lucomntl?ea 
It. H. Si'etian Foreman 
K. H . B ri i l ire and Bp j ULmg Farcin en 
Air Brakes O Train Operation 
Jilglvsrajf Etvglnwrtns 
JChemislry LJ I'JLannaey 
' Coa] Mining Engineer 
TXavEgalion □ EaLlertbnker 
"] Textile Overseer Or SitpL 
jCoLLim ManulartU-Hrlg 

□ Woolen Miinofadturpassr 

□ Agriculture □ Fruit GroTTlng 

□ Poultry Farming □ Badio 
□Marino EsttjiiiMr 


tvlailMl ^Jriflnss 

BUSINESS TRAINING COURSES 


JUusIncEi Matiaflcioent 
I Offices jSlanaeamcnt 
j Industrial Manasemeot 
JPersoimel .Management 
ITralU# Management 
j Accountancy □ Chst Accountant 
]C. P. AHGWUnt 
RouHnteeplng 
fieeratsrial Work 
HSpanSsb □EVench 


J^S^manstilp □ Advert! sin? □Xjumber Dealer 


— Business CorrestHindenw 
U LetLerinji Show Cards □Sign* 
L Stenograph}' and Tin Lug 

□ Compact© Commercial 

□ Civil Service O Mai [ Carrier 

liailway Hail Clerk 

Grade. School SubieeLa 
High Sfhoot Subjects 
.CotSWf? Preparatory 

□ I LSust rating □ Cs Iteming 


Nune..._ 


Address.. 


CRT.- ..... ... ........ .......... ... .-St-ftE 0 . . . ■ ■ rww ....... ■ rmrbhMfahMl.irii.dJi.-tM. - 

Occupation ...,.., 

if yir-u rerid a <tt Canada, <wwJ iftf# erftipon t* ffte tnifr national Cvr- 
rcepoiwftuKW SeJKMiii. Canadian, Limit cd^ JHwEfrOoi, Canada 


"Learn 

Electric 

By Doing 



The Electrical 
World is contin- 
ually seeking, and 
is willing to pay 
the price for, trained men. Enroll now, and 
in about six montha 1, time you will be ready 
to enter this well-paying field. The 

NEW YORK 
ELECTRICAL SCHOOL 

44 West 17 th St,, N, Y* 

owns and occupies two seven-$tory build- 
ings filled with every form of equipment 
devoted to the electrical profession. Here 
you learn how to do a thing by doing it. 
Day and evening classes open all year. 
Write or *phooe for catalog, CHELsea 2633 * 



Through ShfFTwiu Cbdy J s new invention you 
will tmjay maatcrinur English. lew rule# — no 
druden-y. Only 1 6 laminating: minu|ip? daily ptvoa 
quick eamsEfiTld q( correct Hpccch and wiitiap. 
f^entl Ton AY for fne booklet “How YOU Cllt 
Mwter Guod EnttUsh in 15 Minutes :t l>ay." 

SHERWIN CODY SCHOOLOF ENGLISH 

S9 Searia Bldg;, Rochester, N r Y, 



MUSIC LESSONS 


You can plan muttrillxihl.1 quU-tly 
Write today for o«r FRE£ BOOKl-ET A Ml SAMPLE LESSON. 
It tells h«w to learn to piny Piano, Organ. Violin* Mandolin. Guitar* 
Daniu, etc. BcjEinncTa or ad v .'kneed ida> c.r=. You j>ay as you lAarn. 
Coats yo-n only a lew cents a d ay, mmaudi of eat! sned BtctdtoLa. 

A M ERIC AN jC HOOL jf MUSIC, SI Manhattan Bid b, CH 1C ft fl 0 


tyh/s Great Book On 

VOICE 

Cost a Fortune and toofc 

30 Fears to Prepare 

Jeff/FRII 


Postpaid— Foe 30 Day*' Reading- if you 

*et qaleU— we wMI Knd you ikkmI. pai d— f or 
*0 da ye 1 free H*W V«*b B»k dl&cl »* 


W dmyi' free v«™ uoob ^ 

inflr Btartlln-e VOICE FACTS tbatmaf mvehc 

drerdi of diAm I# -*vnrr aftMt wwobiid J * J, “" 

yaie* fog gitiwr ■Lugging err, iHm . A ._ . 

itJ.tr* Uii-n. 1 ^ JT^*‘ 

PPtOP, L FftJCHTmailt, KoHo » 

Uia Wllaon Avww, Pont* 134L C««P> 
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BeThe Man 

Behind The Camera 




.'T: 


Earn $2,000 to 
$12,000 a Year 

D VENTURE— thrills— 
more action in a week 
than the average man 
sees in a lifetime* When you’re a motion picture 
cameraman the world is YOURS! You cart 
travel, if you wish, or there are thrills galore close 
to home. As a news-cameraman you can he on 
the spot when things happen — there’s no limit to 
the things you can see and do. Then, of course* 
there are the big picture studios where you conic in daily-' 
contact with all the movie stars and actually take the pictures that millions 
of people see. 

Adventure — sure— plenty of it* — AND BIG PAY, TOO! Expert camera- 
men earn from $60 to $250 a week. Thousands of opportunities await 
the trained cameraman — opportunities offering fascinating work, big pay 
and unlimited chances for advancement. Best of all, you need no previous 
experience to qualify for one of these well-paid positions — to train for the 
jiosition of your choice. 


Billion Pollar Photographic Field Needs You! 


Motion picture photography is just one of 
the many big-paying branches of the billion 
dollar photographic industry. All over the 
country today there’s a crying need for 
expert projectionists — for photo -finishers 
and trained. "Still" photographers. No mat- 


ter which branch of the work you select 
there are sure to be scores of positions 
awaiting you — positions paying $2,000 to 
$12,000 a year and offering unlimited oppor- 
tunities for advancement. 


We Train You In Spare Time 

Pick the branch of photographic work you every phase of Motion Picture Photography, 

like best — ’we ll train you for it, in your Pro ; ction, '‘Still’ 1 Photography or Photo- 

spare time. Previous experience unnecessary. Finishing. Our Employment Bureau helps 
Age or lack of education no obstacle. If you secure the position 

you can read and write English well teach of your choice FREE of 

you, through our Simplified Study Method, extra charge, 

SEND TODAY FOR FREE BOOK 

Let us tell you how you can quickly qualify as Motion Picture Cameraman, Pro 
jeetiemist, “Still ” Photographer or Photo-Finisher. Our trig FREE book gives 
details about this bill iou-dol Jar industry, and explains bow you 
can easily step into a well-paid position. Fill in the coupon — 
check off the branch of photography you're most interested in, 
and mail it NOW! It means happiness — success for you! 


NEW YORK INSTITUTE OF PHOTOGRAPHY 

Dept. R-1423 10 West 33rd Street 

NEW YORK* N. Y. 


VOUR SUCCESS COUPON 




New York laatUuic nf (’hotoitrunliv 
IK.pt. H.143J. 10 Went Un i Slrcei. ’ 

New York, N, Y , 

Without eost or obligation (Kftul me a Owpi- of 
your FREE book uTnj detail about how 1 ftHi 
qualify ns: 

□ Motion Picture Cameraman 

□ Motion PLcture Projectionist 


1 ‘Still’' Phntnjuapher 
rhoto-FIniiibcr 


Name . 


A-ridT-e**. 

City, , , . 


. . State. 
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BOY! What a 
Chance to Get into 
RADIO 

yr.il Hi i Jit T r m a 'Rad'-tf "Tiut’. do you? - well, T'yc bren loadlna 
n]i im It, I'll admit, And k k-Hik'; awful Rood to me -witli millions 
hi i pu-w wti inamrfnrtlirttf rvi-iy ymr and ttfn tui 3 3 Lon sa/ls Oo |j a to 
avwttti. 

1 "Say-— 1 11 bot ftv-e ELilllion :iuto fjiviirrB- will Imy Itcu-rlchs fur t II- ■« j- 
caTS in the nest couple of yci-usl Ami took ;n Thj It: vision cojuinR 
In- — and the way talking movies are spn-adimg out- and the sweet 
j«l*« i* t TlrnXiiJc H^tiaH Sf«gir.m::. 

U'hile you sit liere JWrrung t r* flic Radio- — 1 wonder IF you realise 
i hiii tk*tM ‘.j p»Ji of men are mud lasic muIumi'-- r<i uiake it po^siFfle for 
you l l> enjoy prcmrumH put on tlse ait nil ovt-r clu- country — 
"'I'm through wi^hinR I lived fifty years a£<> -•■• lnn i£W-trk-i tv wnn 
b buhjr — m r thirl y vein j ago wt.m the LULCu Kilim: alarUnl. Me for 
the "ground floor' in Radio and I'm hot going to Fool ;j [O il nil reiueli 
ndthH-f , 

"I *r-c here vhcre^ the American School Is olfetliis * rea | tourse 
in Studio itrvsini'crinB — built by Duncan and Dnnv of R. I'. A. iml 
other but ynsimvM — aurl i hvyX l- cutting the price from $127 to 
to the Ju.-t 100(3 atunleiii.-i Anr| they promise lo help find 
;i ^iw.i-1 j-uli whfiJl I'tn lilklf Way ihruuith. 

•‘.Six bucks a month for a year does 11, buddy, Tium 1 can pay (be 
rest out of " vi‘ I vei , ’ Ana if you think you cun i.tlk me out nf it. 
you're <i n lli yantMtlf, 

" Nerv kh> ' the coujjtftji— flrtrj; J In sending it special delivery bccuutfC 
fl ji|K[ can't \viliL to «CC tFlC dO|^." 


Hen ’ Llii- coupon Chat will bring yum the reduced price offer of 
the American .School. Mail it- E-jrlay urtrl ht'U si-nd .von complete 
inform ulLoji about tlic wonderful opportunities f el Kaiio. 

i — - - -American School*-- 


Depi, R-*47, Drexel Ava* and 58th St., Chicago, lit. 

Without ctivt or obligalJmi ph'iisc Pell me 
haw E can win r-i better [«MEil(Ui and incn-,w-d 
pay In line mark wf X below. Alsu ei 3 ilutn 
your guaranteed employ (ticnt plan. 

□ RADIO ENGINEERING 

Mfrhj nlcal Enginairlitg 

O Civil Engineering 
O Electrical Enjlhcirlug 
O Automotive 

□ Mjuhine Shop 



- P F .T^f 

lglntirlnt 
Engineering 
pp Practice 


DRAFTING and DESIGN 

Machine Drafting and Detlf n 

Architect urn I Drafting 

□ Automotive Drafting 


AMERICAN SCHdOL 

t'A-irfiTnf in ; yv.‘ nj ,ift 
Jf,.',, --lUiLin.-jr ■ n ■ lit y [ ■« n , 

M>t J'OSt t'Kt/yiT, XH’t 
KK> r-ri'-l tH-fi't* mm, fck#»- 

Mr*r Wft.: ,|,'| Ir . 4ft ?ju- 
r,T|(iri 4.1 tr SsisH't ** [.-ir- 
1 UI r * nftx | i,,.T!.^,Vn HUmiLI. 

;1 Electrical Drafting 
H Strncttir.il Drafting 

□ Mechanical Drawing tor brglnncri 

BUILDING CONSTRUCTION 

P Architecture □ Building Contracting 

BUSINESS 

□ Accounting, Auditing 

□ Management {Finance, Sales, Production, Ac- 
counting: 

Li HI Gif SCHOOL IN X V EARS 


X rs [Ur: . 


Occuputinn 

St. ]N"t> , , , . ............. t .. , T * . + * 

City . . . + ....... . . t ,,„.... . Slatn. 


NEW FREE BOOK 

On How to Rjiii^o Poultry for Profit will l>e pent 
postpaid, on request to readers of Popular Mechan- 
ics. It. tells ho w we help voo start a highly profitable 
spare-time or full-time business of your own or get 
a good job at good pay. One of our students, J, L. 
Mosher F of BulTaio T N. Y., for example, started at 
$35 a week after tenth Lt rsson. 


Read of tho International Poultry work done by 
Harry M. Laroan, w hose famous liome study Course 
gives methods of jncrea^i tig egg production, culling 
out DEjn-lftyere, tnvirui on fet'd, raihiDK ratbioilm quiG|,c|c. p 
IriFtluHJn that have dfflj hied pciLtltry profit 1 ! — hnvp r,1 LbC'hJ tfit 
arilw fiavT- brought roohI jotw to men and women kli ovef the 
Country. You umi tlji.^ Book, Ituhowa how .ynnij t<K> cap jnftkf* 
poiiliry pay. makn Pui money quitk. W'nlo for your FREE 
copy— today. Advlre-int:, 

Na ilofinj Pmiliry i nstltuic. Dept. 4J l^P.WaHhlngtnn.P.C. 




i 


Icarn^yiATIGN 

WHERE LINDBERGH LEARNED* 


Big Opportunities 
for Lincoln- 
Trained Men 

Kuan jir Lincoln — -whp-rtr 
" 1 .1.Eicfi y 1 " hrenn. Calm? to i ise 

UnVoln SehuHjL Herd ynju {ret cnicpiett.. 
thnrumrh pilot and niechack'* ttahiing on 
umuuially elcthorate eijulpjiieut-. — at routsun- 
jvblo tuitLon charRa, App?'* f.rf fry f/ur U- 8. 
i>rpt. ttf < 't/ m titer rp. for 'rjtuwiHjrt, i.imftcd 
tjonirnereuil juid ['rivate, 

Comi]>J(MQ ^T^:l , ]lr4[^Jt7 l Srhool ronneeted 
with latKC priKinctliiri aircraft factory, 

LINCOLN AIRPLANE & FLYING SCHOOL 

apt Alrf raft Dldn- Unwin, Web*-. 



Catalog On 

Raqi»«$t 
Writ* Today! 

'ISSF 


WELDING 


ELECTRIC ARC 


OXY-ACETYLENE 


Tauehi by Actual Welding Practice. 


Nu iFfH+r t-rqvuuBtitt A.nmhtr* ct Anr Pnc*. 
ml St«'" ”*■ * "■ 


Pipe- 

Waldll 


jritjae-nt A il^w I- k , # at Any KrPr*, FIjMi-LliM, SK»4t Stnl. Strmi- 
tHTxl Iwn. AlTftnrt ana 4 iUBninfoisil W^MIrng. * -Hi t (ill k and Bv*«rR. 

LOW KATteS tw SIIMMKK [.IOUHSKS KNH(H,I. AT ■ONI'IK 

Also Guurie-p In, bltvlrkiity arvtl AaOwaiA-ljm . 

FtiJl /rj/ormo? to n Fret on Reqvctt. 

C pin-man Elotlfical S<ihna,l. IBil-X Main St., K.ipmh City, Mo. 


AVIATION r 
Information 1* 


hid u, y«.r n.m« itid Full Ifnio >m a llufl njtrllnf lltt Avlilltn an 4 

^kplan* Find nut ■bnui Ilia man!, *p|»ortiinltF** w* *pvn and 

fi-r, v. wr pripiri yc-u il hamn, Juii-na apar* limd, Id- uuaHfJ, C U t ntw b«l; 

■-CippoTiuniilni In iCa AUplan* l-n-dirtif y" alH unt fm« If yeti anawar al oito*. 

AMERICAN SCHOOL OF AVIATION 

3m M ichigan Av*. Drpt. 1356 CHICAGO 

flirt? j-y I'HTtHiiJv nhoulfl oirn f/t« Aenresf, CmHpaf 

■CIVCYGLflPAEDIA BRITANK1CA 


REE 


IF'riie /dr Eli EE fiavkft'l 



THE ENCYCLOPAEDIA BRIT ANN CA, Inc- 

312 Miiiiiaiul Atp.. New T -ark Lily 


I Teach by Mail 

Resin Today -Writ* for My FREE Book. 1 cm 
mule e a ^ohjcI uentnan n>f you ai 

T) l.' 1 1 . j- ■] inn-t i rirV- 14 r:w in-y 

FREE BOOK.-'H^v I.-, BiCcmi * u ->n-J 
Pa-nin«a,“ lb du-nl.-tlm -MstrlpH-Pr" tr «4 
IHX Fitii * 1 ,.iLF>f.ft iTmalnml pantnadaliiin 
hjihf'Tn , nililvnSp*t**. ypiiTnaJnd -it 
lie 4 fdR» 11 y Twftt#ii im ft W yen 
rwlnvr TiVTipto fity E-'-lB I;4 it Tw t>su 

t, *f. r*MtU T n. 41B Kl*t Bh[., K»n.m Cllv. U.».A 
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Want a Steady U. S. 
Government 
Job? 


RAILWAY POSTAL CLERKS 
COMMENCE $1900 YEAR 


Many U. S. Government Jobs Open to Men and Women 18 to 50 


POST OFFICE CLERKS— IMMIGRANT INSPECTORS 
RURAL CARRIERS GENERAL OFFICE CLERKS 
INSPECTORS OF CUSTOMS— CITY MAIL CARRIERS 

These lire steady positions. Strikes* poor business con-* 
ditionss, lockouts or politics will not affect them. II. S* 
Government employees get their pay for full twelve months 
every year. There is no such thing as “HARD TIMES” 
in the U. S. Government Service. 

RAILWAY POSTAL CLERKS 

Railway Po&Liil Clerks now get fllKXJ the first year regular, bring fwiid 
on the first nnrl fifteenth of each month. (inch pay day. Their 

r*A\ in quickly inritcaflodr (.he niftuimum being 12700 a year, SI 12,50 each 
pay day. They get eytra allowance for hotel expense* when away from 
home. 




PAID VACATIONS 

Hallway Foetal Clerks, like all Government employ is.-*, arc given a yearly vacation of i a- work 
iny dai'E Eahout IS days). Ofi runs they usually Work three clays and have (Iirin riey<t i h TT rtijiv 
or in the &afrtu 1M-Oportlcir»- During IhLS eTT duty and vri ration,, tMr pay eon ij hues lust as 
though they were vortliw. When they grow eld, they are mlreri with a pen* Jon ^ K ' j 

Railway Postal tjlerkfl are continually traveling, they have an EUdlfm chance to see +* 
the country . 

CITY MAIL CARRIERS— POST OFFICE CLERKS +# * + * 

ClerkR and Carriers commence at 5 I 7 CKI a year and automatical] V Inerea an s ] fin V 

a year to £ 2104 ) with further Increase to $£ 300 , They also have 15 dayjf vacation 
City rcBljvDcv La unnectajiKLry , *' 


jf FRANKLIN 

** INSTITUTE 

T>cpt. N 174 
ROCHESTER, N. Y, 


GENERAL CLERKS— FILE CLERKS 

(Open to mro or women IS to 50 'i 

Salary 8 l£P 0 and SI 440 to i£ 50 Qa year. Pleasant clerical work Jn the * 
departments and oftlces at Washington. L>. C.. and 1 run ugh out the -L. 
country, Jt? 7 


,<P 


jf nueh to me, cmireJy free 
* of AblfSe (1) a roll deacrlp- 
j. tjun of t tie pus! don checked 
- IrtloWL f£'i Free Copy «T Illus- 
trated Uif-raire bonk, "U, s. oov- 
ernmCnt Potion# and How to Get 
Them"' i fS) Tell me how to get the 
FckuLLub rlicekeO ■ 


WHAT WILL YOU EARN FIVE YEARS FROM NOWf 


Compare Ih-rae conditions with ynur present or your prospective condition, per- 
il a p« eh aim lug itfKfltlnns frequently,, kicking around from to piltar, no 

Chance LEI Might for Plat hi AMENT employ ment ; frequerUly out of ft portion 
sad the year’s average salary very low. (XI V Ot. " EARN 1 ' V tlli Y *J 

YEAR? have VOX" any ASSURANCE that a few vicars ~ 
F KOM NOW YOU WILL GET $2700 OR MORE A YEAR EVERY 
YEAH? / 




Railway Postal Clerk. 
Post Office Clerk. ...... 

p ,v Ciry Mail Carrier**..**** 
^ Rural Mj.il Carrier. . ....... 

General Clerk — File Oer!; » , * . 

Inspector of Customs 

Immigrant Impecior*. ..,,******. 


.. .(S1900-S2700) 
.*.($17CK>$2300) 
, . * ($1 700-S2 I 
, , .(S 2 ltMV$J 3 CK>) 
..►£* 126042500 ) 

(S 2 JOO Up) 

(#2100 Up) 


GET FREE LIST OF POSITIONS 

Fill out the coupon Tear Et Off anil mall St todfty 
now, at unev IW IT NTtnv ■ .This investment of 
two CcOTh fur a Postage tuamp may nf-Kiilt. Ln your 

getting a U.S. GovcTtiment. Jon, 


Nanso. . 


Address. *...*,,*,.,... M ,....**.. 

Vm This Coupon Before You Mislay it— Write or Print Plainly 
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MOULDING A 
MIGHTY CHEST 



Get a 46 Inch Chest 


Complete Course on Cheat Building 

ONLY 25c 


Learn the real secret □£ powerful chest building. 
Know all about the muscles that lift, widen and deepen 
the chest and broaden the shoulders. Practice the special- 
ized exercises which will make VOL’R chest massive and 
powerful. The greatest analysis of vital, vigorous chest 
development ever written. Learn the Hindoo re! in ions 
system of cscrciacs that makes these wrestlers and strong 
men invincible. A Hindoo strong man and wreatlvf 
threw Zybysco in two -seconds. Many other meihorls nn- 
knnwn to the American body builder* arc explained* 
Complete with anatomic illustrations on which arc indi- 
cated the little known vital spots in creating vital 
internal strength. Yoii can build for yourself ,r Hercu- 
lean ehe-st. The author, George F. Jnwett, built his chest 
from 3.2 inches of weakness to -IS inches of colossal 
muscular strength. Develop your chest with straps of 
big 1 steel muscle, Fill it full of unresisting vital 
strength energy. 

WORTH ITS WEIGHT IN GOLD— -GET IT TODAY 

Ta each purchaser will tie given a FREE COPY ef 
THE THRILL OF BEING STRONG. It is a priceless 

book to the strength fan and muscle builder. Full of 
pictures of marvelous bodied men who te|t you decisively 
how you can build symmetry and strength the e^ual of 
theirs, 

REACH OUT — GRASP HIS SPECIAL OFFER 


JOWETT INSTITUTE ol PHYSICAL CULTURE 

422 Poplar Street, Dept. IJa, Scranton, Fenna. 

Dear Mr. Jewett: f am enclosing 25c. Please send me 
the course "MOULDING A MIGHTY CHEST" and a 
free copy nf "THE THRILL OF BEING STRONG." 


.Yarrrr — 


A JJrm, 


HOME OWNERS 
WANTED 

To Introduce 
World 7 5 Lowest 
Priced POWER 
OIL BURNER 

Makp RIG MONEY selling World's Lowest 
Priced power oil burner, I.ineo .lr,. the one and 
only rnanri market burner — tm easicfll turtui 
at lowest price. 1 1 ruts 2 to S roabts! hits 
Arcotna. ITna truing $<oves, and Small I’urnaerf, 

Con be attached tn water heater. Operate** 
on a» IJm]p J a pint of cheap iLi-fitlnte an 
hour. Lace patented Mineral Wieb — bttrns 
oil find sir — fttopA fuel waste. Sftvea time. 
tfibriT. ariil furnace drudgery. Comes complete. 

Instantly Installed, Anybody run do it. 

Simple to operate. Surer than ga* or 
coat Noth tug to get out of order. 



Fast, Even, Sale Heat For As 
Little As $70.00 

foulest lwenuKe of sensational 
low price and economical npcratlmi. 
Specially equipped with anjazing safety 
features! tint prevent flood ins. Glvut 
cpneit neat, even temperature, and, fcs 
Bareurcu-if aaain.-it ru intake** in turning on 
ut OTT. lUlfifl tmrr Ifilly efficient e von when 
electricity rink Nationally advertised. 
Guaranteed. LuRy payments. HIQ 
(HTOIlTUNITY. Special Offer It you 
aet Dowt Get low price. Free folder, 
and complete Luce money' making 
agency plan. 

LACO OIL BURNER CO. 

1£5 Union Street Griswold, Iowa 

U.S. A* 



HOT 
WATER 
THE YEAR 

Yatowo j 


HEATS 


ROOM 

HOMES 




Ultra- 

,, „ -- _ _ _ modern 

_ J 11 ■ 11 n d 
.Tuze taught by mall. Note or ear. Eoa-y rapid 
e*sons for adult beglnnere, A|rio ^elf-inatrue- 
tiou system for advanced pianists. Learn 358 
Bfioa Skylw, G?G da** Breaks, hundreds nl 
Triek KndinR*, Hot Rlsy thine, Sock. Stomp 
and Dirt Filed n; Symphonic and Wicked 
Harmony in latent. Radio and Record Style. 
Write for Free Booklet. 

hmtubmi n inn ttfiwu. tm w. w*m st., in iimm. wif- 


“BECOME A LIGHTNING 

TRICK CARTOONIST” 


Iwtiil It On f«r L*iigb Pradudiir FkiMni of ‘ftH Trlri IHHW- 
Inin wllli ]nBix«ir| |i«n*. C*lii lag of Cbi.lt Talk .'-■u-nlisp »» 
BAIDA AH I 1 suit VICE. Lh-pt. I , Oihfcpeh* Wl*. 

LEARN WATCHMAKING 



and become Independent. We tn'lnyrsu Bee n re 
Easy to Icaip. Send tor I'UF-K CAT A 1*0 


ST. LOUIS W*T CM M * kin & SCHOOL. 


li j .'.(-- i lie a. 


n«»i. 5. 


ST. LOUIS. MO. 


A Card Case Any MASON 
Would Be Proud To Own 



1 


Protects your lodge cents, 5, 
auto license, passes, etc. 
under isinglass windows, 

ready to be neon at a glance, A 
genuine loath er* G- window etuniy 
Card case, extra pock Ot — 8tia p 
button— icold fcnseis,for only 
5 Lumped W a th Miltonic Em blciE) 
In heavy jrotJ FREE— Same price 
without emblem. Name and other 
stamping 3Sc a ti na ex trs. Larger 
cpuRs* 9 windows ft.W. 13 win- 
dows £2, Send for Cutal&stHti . 
□ Muonic Books, Monitor*, Jewelry. 
O Lodge SoppUefl. Cfts wwl 

KEDDIAG MASONIC SUPPLY CO. 
5fcO<fc Filth Avis INM^ New York 
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NATIONAL- THE APPROVED '‘SCHOOL OF SHOPS " 


NATIONAL tQS ANGELES 

Come to the World's finest City and 
learn Electricity in the World'* finest 
Trade school. Enjoy life in this fascin- 
ating garden -spot while learning 1 
fascinating profession that will prepare 
you for steady, pro hr able employment 


Send TODAY 
far this big 

ELECTRICAL 
BOOK 


NATIONAL “SKS?? 

ThtS practical, shop $yflem enables you 
to stare anytime..* previous experience 
or advanced education arc not neces- 
sary. You team step by step working 
in the National shops under tin- person* 
al direction of experienced instructor^ 


ESTABLISHED 
25 YEARS 


NATIONAL 

This is a million dollar institution where 
22,000 Students have become graduates 
and entered the high salaried electrical 
industry, where there is a constant de- 
mand for the graduates of this ap- 
proved "School of Shops." 


teaches you 

COMPLETELY 


NATIONAL 

Here you learn EVERY branch of 
Ekftridty. ..to be properly and thor- 
oughly equipped for practically any 
good paying position in the gigantic 
Electrical industry where millions of 
dollars arc spent each year for new 
development. 


NATIONAL foV * "osmo« 

When you finish this complete course 
you arc ready to accept a good paying 
position. You arc fully equipped with a 
complete knowledge of electrical work 
. . , prepared ro nuke good and flair 
up the electrical ladder of success. 


Life SMnOYMFNI 
SERVICE FREE 


NATIONAL 

Unlimited, guaranteed employment 
service to graduates, „ , and part time 
work to cover Student living expenses. 
Send today for free book of informa- 
tion.. .and for details about Nationals 
ELECTRICAL COURSE OUTFIT, 

FREE OF EXTRA COST 


- ( ^#° V , V'^ eVVi * 


5? 












wn t selected. 

ELECTRICITY 


THE SCHOOL 
OF SHOPS 


NATIONAL INSTRUCTION 

Com pete nr, experienced instructors 
teach you at National . . . not by corre- 
spondence Or by dry' lesson* ...but by 
actually showing you howto do elec- 
trical work on full sized electrical 
equipment of every modern type. 


NATIONAL S 

Thousands of dollars worth of modern 
equipment for you to learn with., .prac- 
tically every Standard type of motors, 
generators, transformers, power plane 
switch board equipment, meters, bat- 
teries. Every thing you need, 
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Found C purse EaiJ Right (r&m Slnrt; 

In E njoys More Fronds, M ore Parties 

1 ''Hflcf n i> Ltlwt it wjlb ho eajfy! ^ 
Nobody coul d ko wrong vtLih 
your clear, wure method. I 
nftwhave more 
devcr m tea any IhU’tL^. 1 
luivo lioen pvtims £-10 
a wiefik |n Kpife-ilfnc. 

Ttt&re'fi- always n job 
i In"' !i Tenor Hsu jo- 
[fiti’ 1 -’ K.iaiier r 

Vi'.\ fttiige sired, 

Bteetflon, i J, a T 
(VOUCan Learn Quick Rii 
at Ham* to Make 

Big Spare- Time Money 

Why ’’wkslt” for Jrleiiil^, fun 
mid ready cash when you eim 
huve ibi'in- tiiiit k! 4 >or 
ligated, Cftsy ay stent will 
tcttdh you — liTi l to 
nimitliS — to oastfee 
tn SJS nil 
evening: son. re* 
Mute j>3 fiying j 
t jijo to 3100 u 
•\ wcet or oca 
more oFiiyinc 
In orofiOnir^fl, 
etc, He popit- 
litf, Jiftve iiL3 
the aatrii 
■ m o li a y y o u 
wimt, Find 
out x t> w 
it bo i|t ' 1 T b r* 
Toner I Uhl Jo 
P ity- Wmy t O 
Popular] ty 
and BSgPny." 


C r E. SamurcSI 

20 Do v-oU-f 
elk 3 re Ave.; 
is rum ford, 

1 3nt. p (shown 
sitiCvojwritefi r 
'Tim uiily 
a'lArtcr-wJiy 
t h rough 
Couiyc when 
playing in 
otic of the 
best oreJieu™ 
t r a,n here, 
Tbe Tenor 
Him jo in the 
8nre h easy 
n'riy 1 '.j B t u 
Money, My 
plu y mg ]) oti- 

ii it Y 1 «klt for 

-Xh.H k Jianjip. 

Owe KUCcetkSi 


with First 
Lesson 

The same day WO 

receive Vi.H: r ul'i- 

TulLiiieiit t‘fi Coarw 

V * ii ira liHpned. * 
hmi ilf i eii bid-.iJjor% 
b h i Li ii a t-j I & ■ T c rvn r 

llinjii worth S-atK- 

InnKih p, I 1 .■ I Til '.' 1 l l .lt* 
l‘,l. — 1LI.--I r\i«T«[, faok 

ti('H>! demin •tmtiora 
f-i.hji.>i(ib p h ib-iforda 
i.J L-vj'.y hi le^li. ij iu 
. I I'’' CtHlfMflE 


FREE BOOK tells how 

This liii'Li'-h.L: boo k Miul. ban 
shown COUlltlasH others tbe 
hlnn r -fi.il to SlXT'l^hS — 1 %-||| 
sliriiv y<iu how to £<?t the 
friends, p0|)Ul:irity and niobey 
ull kvi:nr — Xo ntiLb- 

ij'it 1 1 ok. Oh r r n t f M eis ai .. * u 1 1 h e 

fasoinal i ng im thud tint t tiiucb i 

?i«lfri- J-nd KlnjwnCI nrvfl <*>• hr” 

Te ItAF &*A juLrt.B r S' li k-rMiTelr rSin C-f mu-da 

& r Jl'I'tTTI lal’l-i lk^ UTV r SJ-:i KTX^Yrtff 1 Ife brjy, \ii 

0’rit‘lv iivrrj'i h.lciK — (unit'll imrrfchjnc** 

j 1 1 C:ip 

iibd ri.iul ruu> 

[Xj[! Bl OilCii. 


A, Fp liledi, President, 

New York Academy of Music, 

Studio 1890, 

100 Fifth Ave., New York City. 

freer bftp Uloch: l'lfrine ru-:h me your HIKE flunk tetlLns 
HOW I too com n i like a Quick SueccsJi an,(l Jl[g MuCei' with 
the Tenor Bnnjio, 


Xaoif;. 


Aclrinwi. 





Railways and Bus 

Active men — 19 toori — neirdod 
at once in Ifni] ways and Bus 
Tra ffi clnapecti on, Thia steady ^ 
profitable work pays up to 
ji+ir month pluA evpciLSOa. In- 
tereHtsriK outdoor work, 'IVayel 
or romniu ikcur lion lb. Well 
train you for thia un crowded 
profeiziion, and on completion 
of a lew r nnonths f _flp?iro time 
home instTuctioft, im mediately 
place you in a position paying 
from up odr l-cfiiild ycn.it 

tuition. Our free booklet- fceUa 
what 'traffic IiispOction cun do 
for you, Sitnd for it today, 
Dor/t delay. Write 

STANDARD BUSINESS 
TRAINING INSTITUTE 

Dlv, 2 BUFFALO, N,Y. 




Trade 

School 


Aviation Meehatiif 
Flying 

Airplane Welding 
Airplabt Drafting 
Aic Navigation 

Atre Starting, Lighting, Ignition 
Auto Mechanic 

Machine Shop. EEtdnt Wilding 
Oxy-Acetylent Welding 
Radio Mechanic. Battery Repair 
Mechanical. Architectural Drawing 
Sign Painting. Show Can} Writing 
Window Drying 

Commercial Art. FirtC Art 

I ML T AM) tLfMKf. St^SinHS 

Writ* jot Catalog 50 
Brooklyn Engineering institute 
COpcralcd by hirdfc>[d V. M. C, AJ 

1125 Bedford Avtnu( s Brooklyn 

Ndw Turk Ciky 


ACCOUNTING 



T bt 

; ACCOUNTANT 

wifl l» is 
W'h^f ^e doe* 

] low to 

btccmt pee 


TFTOI. SANDS nf mnbiliaTU UlCQ 
are earning more money today br* 
mg 34* Lhr’y know Aec4?kiocin|q, Send 
for our new hook , '''The Aecotml- 
aul— Who be !s + What he don, 
Ilnw to Wtinir one,'* and the first 
ItmiL Both will be pent /rrc. Eq 
reply ploist eiate age and poBition. 


luternfitiona] Aecounlanls Society, Inc. 

A Dil ifiqll ojr the 

ALEXA^DEH Habi[LTO?{ I PfSTITDTE 
Pvpt. lU, 11 Su, ^fiohigim Ave., Chicago, III. 


BJML^gFlie TUtn." B* iDcLetK-nd 

• . i t-i.li: r iiCiportuDitic-A mnr Camt ,:t;t 
before, Jli a coriKirAtioiu an beaded 
by men witli JceiI trnjiuaii. Ilara 

$s.ooti tv $ 10,000 Annually 

Sfe Vi l ,i’trq[,Jq juM «tfl£k b} 1 eij'[i, Tisp nui train a* 

■P home dqrtiLK sporii Lirrui. Dogro* « IX. U. can- 
HiiriqaimliJl MTadgalr-:i In i-kL-iy 3 ni:tinn of ttm l.'mted 
V'pl! furoid: nl! taut I mate riid , irafii.irllrtji; f 1 1 : r i- 1- i . v , luiii 
1 .it Libmrr. Low eont r liany tiirsii*. (>et ■•■ur t .1 .■ ' ' 1 .V.V 

(dllidjD'' and ■'IvL'kdiMl-Cfl ' 1 bL>.k:. J-'Jd.l'lK, ^•<■>.1 Zr.t L.';^{jS 5/1 >W, 

9 Ei tun sl on University, Dept. SG4-L,ChlCago 

TW Wprld'g Lara*it nvlivw Tral^kag li*ithtvtlgB 

SHAPE your NOSE 

Anita No®o Adjuster ehapea 
flesh and cartilage — quickly, 
safely, painlessly, while you 


sleep or work* Lasting reaulta. 
Gold Medal Winner* Doctors 
praise it* 78,000 u.?crg* Write 
today for FREE BOOKLET. 
ANITA INSTITUTE. 912 AnIU Bldg*. Newark, N. J. 
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That 
drawing 

Jn-jtrumtTi/j 

and 14 oifurir 
Toot# furnished 
with bij 
Training. 


Jobs Waitin 

For Men Who Can Use These Tools In*» 


Aviation 

Electricity 


Building 
Auto and Bus Work 


There are jobs for Draftsmen in alt of the above indus- 
tries. Those industries are growing bigger every year. 
Industry cannot continue without draftsmen. All con- 
struction* all new machinery, all automobile and motor 
bus manufacturing, all electrical machinery building— 
and most important, Aviation, depend upon draftsmen. 

Earn While You Learn 

I train you in drafting at home by mail* You keep ynur 
job while learning. I even ^how you how to earn eitra 
money, I train you entirely in your spare time. No 

E re views experience is necessary* You da not need to 
e a college man or high school graduate to learn by 
my Quick, easy method. My Practical Work Method. 
After you have taken my training, I help you get a job 
without charging you a cent for this Service, Employers 
0 # draftsmen come to me for men because they know 
they are not taking chances on men trained by me. 

$3,500 to $9)000 a Year 

Men T have trained are making from $3500 to 53000a 
year. They lifted themselves from poor paying jobs to 
positions paying a good, straight salary, the year 
around, with comfortable surround- 
ings and inside work. 

Get “My Pay-Raising Plan" 

— N«l a Catalog 

It points the way to success and opens 
up a road to salaries loading to from 
$70.00 to $175.00 a week. You owe it to 
yourself to eaiid for this Pay-Raising 
Plan* Find out how I help you locate 
'/ train y*a Egod jiving .Opportunities in practic- 
al ftomef *'— ally all the biRindustn.es. The bock 

Engineer Dob* will come to you postpaid and free. 




Copr 

Chi* Jack 
and Get tkli 
Rill** Juat copy Jack 
that"! M J, Tlsstmay tel I tbo w hat. 
kind uf a draftsman yon would be. If 
you are 16 years old or older and will 
mail mo jour sketch at cnee, I wi ll flendycu, 
few and prypudd m Draftsman h ( IvorlriB Pocket 
ftulo ihcrnn here, HtJRMV, Send your sketch 
to me today. Cnelmr Deb*+ Chicago. 



Free “Paji-Roising Plan’ 


ENGINEER DOBE, Div, 13-56 

I9S1 Lawrence Art n Chicago 

Here is sketch. Send me Pocket Rule and “My Pay-Raising 
Pt^n" 1 Free. Aim how to cam money while learning and 
proof of big money paying positions in great industries. 


Nnmr 
Addre» _ 
Pft*t GrffUx 
Stale 


Aoc 
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100% Improvement 

Guaranteed! 


MCE 

NOW! you can have 
the VOICE you want ! 


No matter koto hopeless your case may seem— 
send for free Voice Book. New SILENT 
Method of Voice Training. Increases Range. 
Improves quality. Banish husk! ness— hoarse- 
ness. 100 per cent improvement guaranteed 
—or money back. Mail coupon at once for 
free booklet— -the greatest voice booklet 
ever written — sent FREE with no obligation! 


Perfect Voice Institute, Dept* Il- 5 fr 
1921 Simnyside Ayc<, Chicago 


Mail Coupon for Free Voice Book 


feriHt Volet tiutitote, Dept, n-ft 

lfll Sunny side Ave.t Chicago 

Flcaae Bend; me FREE arid without obligation, Pruf . hVuchtinirfr'f 
n i 1 w htook. ' ' Phy si cai Vole* Culture.” 1 have checked juibjcct In 
whiifhi 1 ii m moat (ntere* tad. 

P Weak Void □ Singing □ Stammering P Shaking 

iVtITFt* * . 

, 

....... .... 


Books on 65 Practical 
Subjects 

rcspu3.tr Mechanics mwe specializes In supply lag the outstanding 
best amoks on many suitiieeta. As new books of merit appear, wo 
will revise the list accordingly. 

AERODYNAMICS 

Simplified- Just put- .... S J. 5 0 
AIRCRAFT ENGINES 
Dyke^s New instructor 

Be«t Engine Book. , . S5.GQ 
ARCHERY 

Bows and Arrows for Boys 50. J s 
ARCHITECTURAL 
Design and Lettering , ss.ao 
ARMATURE WINDING 
Es«Elen| pew hrjot . . . . $2.01 
AUTO ENCYCLOPEDIA 
Dyke's, {Covers New 

Model A Ford) -tfi.OD 

AVIATION 

Practical new track on n I h; h t 

training ....... S5-0Q 

61 RD HOUSES 

Haw to Make ti.Gfl 

BLUE PRINTS 
How to Head ........ .$2.00 

BOAT BUILDING 
35 Popular Types, Out- 
board Motor, Sail. 

How, etc ... $3.00 

SOY MECHANIC. 

Famous i vol . Linin’ r 
4000 Thing? U> Make $2.00 
BUILT-IN FURNITURE 
<’i i tiLuier* mat ru etluca, S2. 50 
GARBURElO R5 

Excellent book on all 

rmtkCM ...,$2.00 

CARPENTRY 

Hand book nf336 Klufc.i.51.50 
CHALK TALK 

How to. $1.00 

COLOR SIMPLIFIED 
Practical new Book {tor 

Color Users). $3.50 

CONCRETE 


173 Ways of Using 
New Edit km {CJOth) . 51, 30 

CONTRACTOR 

Building Coat ICsIljriatorSJ.OO 

D I i$EL EKCiHIfi 

(New Work). Heal Au- 
thority. , SS.B0 

DOGS 

Care and RalPlng. , , . , . s2.no 
ELECTRICITY 
Practical— all branches . $2.00 
ELECTROPLATING 
Practical Hteulta Easily 

Obtained . , + . . .SI. B0 

ENGLISH 

SrlUmpravBiDHit In. , „$2,S0 
ETIQUETTE 
New SOO-Page Book. 

Only $1.00 

FARMER'S SOCK 
ef £61 Kinks and Bonk 
for Farmers - Wives. .$1.01 
FLYINC 

Stunt Flying ,„.+ + + , + .. S2. $$ 

FORMULAS 

tCMWHI Money Making $4.00 
FURNITURE r Minion! 

rsttmeniade (3 vo]a,>, . .$3.00 
GARDENS 

1lh.ii ijursUona An- 

awered. $3,00 

HOME REPAIRS 

Practical Book of, , , , . , $i.$| 
HOME WORKSHOP 
V00 nirrerent; Tilings 
trj Make. .+,..... , 51,00 
INVENTIONS FA marl-cam 
Popular Hlatarj^if 

2 vots. Reduced to. . 15.00 


INVESTMENT 

Poll clew that pap 

My Hay Vanea ...... $4.40 

JOINT WIPING 

{New Edition) $2,00 

KITES THAT FLY 
How to M&ke . 51.2$ 

LANDSCAPING 

Practical, . .$2.50 

LATHE WORK {METAL) 
and Drilling and Thread 

Cutting , .51.00 

LETTER WRITING 
Social and Bi.ialr.Ki3 

Only, , ..$1.01 

MACHINIST 

Complete; Pract Leal ... . $3.00 
MAGIC 

SQL) New Trlcka for Am- 

iit-cu ri $1*00 

MASONS AND BUILDERS 
Guides rivals,) ...... .$5.00 

MATHEMATICS 
Made Easy for the Prne- 

tleat Man 11-S0 

MECHANICAL DRAWING 

Practical Course In $1.00 

MODEL AIRCRAFT 
Building and Flying, . .$2.25 
OUTDOOR OPPOR- 
TUNITIES 

Tor Making a LB' Eng.. . $2.00 
OUTDOOR SPORTS 
for All Year 'Rmmd.. .si.st 
PAINTING 

non* {Beat Melhod3)..$2.00 
PLUMBING 

SOO Plain Fitefflfnr 

3 : ; ver>' BomflDwaer, . .$1.51 
POULTRY RAISING 

fw Frnfl t . ...... $2.00 

PUZZLES 

AJuUmIiijs M atTieiU&t led] 11.55 
RABBITS 

For Food And Fur, .... $2+00 
RADIO 

Trouble Shooting. Covers 
AU-Elecirlc Seta luifl 
Televlalon $3.00 
SHOP NOTES 

13 vela, or eoot) Valu- 
able Kinks. ... $4 ,ol 

stamp album {Modem! 

li.UflO varieties $2.M 

STEEL SQUARE 
Pocket Book, JTactlaa.1 .$1.00 
STENCILS 

HOW to Use ... „ , .Jl.ZS 

TOY MAKING 

Complete instructions, .$1,50 

treasures 

Hunting Ridden 51.50 

WALL DECORATION 
{Interior) Newest 

Methods. $4,00 

WHITTLING 

The Art ol f , ,,$1+35 

WIRING 

House {New Book! $2.50 

WOOD TURNING {LATHE) 

Practical Course In. T . .$1.50 
WOODCRAFT 

GOO Page Book on 
Forestry, Cam pent rt, 
Scouting, etc., by 
Seton . ....... . 51. CO 


Books sent C+0. D. anywhere in U.S. 

Just cheek the books you want, write your name and address below, 
and mail the ad i-er I |.-*c m Cn t. It Ja your -order blank. When ftist- 
triili hands you brmks. pay him the price and tew cents postage. 
It outside the U. s. remit When ordering and Include J4> cents per 
imok extra for postage. We have many other books on thene and 
2.000 other subject^. Catalog fret. 


Name, 


City. + „ + , + + + , + + . + . .State, 

AddreSfl-+ ■■■n.. + .. + | , + ,H + ,1 + 11, + u , ,.,..+ 

Mali to Papular iHitbanlet Press, 

Room PO— 200 East Ontario St-, Chicago, HI t 
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Wanted... Men 
To Read Blue Prints 

And Run Big Building Jobs! 




Look, Men ! 

Here’s A Message Of 
Vital Importance To Every 
Ambitions Man In America! 

This Old Established College Now 
Offers Quick, Easy, Practical Train- 
ing In Pi ue Print Plan Reading — At 
Home !n Spare Time. See How Easily 
You Can Take Your Choice Of Big Pay 
Jobs In Building At Salaries Up To $75 And 
Si SO A Week And More! Coupon Below Brings 
You FREE Book, “How To Read Blue Prints.” 
Also Free Set Of Actual Blue Prints. Mail It At 
Once! J 


FIT YOURSELF AT HOME FOR 
A BIO PAY JOB 

THIS EASY BLUE PRINT WAY 


B UT LP INC is calling yon? 
milimiw— (ho ehijlqti dol- 
lar l.mlititry — urgently noeda 
[Hri.CtlCli.it. amblTiona men who ran 
read blue prints find run big bu Llsl- 
ltlg Jobs that only men with plan 
reading ability can fill! 

Anri now. an the result of a 
ftrinDtlng new method wf iraiPing 
fleveloiJHil at £ bJcajy-n Tech. you 
can in a ijUfprlsibtly short time 
inaslcr plm* reading right tn your 
own home In spjire time and fit 
yourself for " taciulwork 1 ' jobs pay- 
ing up to S-l,5tHl and $ 1 2.1X11} jl 
year. This. an ilo unci- incut spells 
wonderful uen'H Tor you if yoij 
are of the Type? that want* to 
escape from poor pny Jobs, lrui|[ 
hour-:, oneminloj rueut :md limited 
future I 

Practical Blue Print 
Training 

Think -of It] Xr langcl: Li [& 
necessary for any man 1 -*j spend 
years on llir |oli in order to ICaJll 
nluii reart inn; unci mindly fur 
kuLcIrTH Ui |> arid b£g 3 my jn ttu IE<S- 
|ng. For by [his fascinating new 
blue print curt hod you cab grasp 
every tn one y-makilur principle 
and practice of [jk.n reudillif rip: lit 
while you nre -in vour ure^em ioh. 
r S’!siA IniUd-g If entirely iilffere.tit 
from ordinary schooling. Yyn 
learn fro.'., actual blue prints 
under guidimc® of practical ex- 
perts. U duL»h r l matter what 
yo nr Hge !■■ Vuii 1 1 oi fi f yen 1 1 it w 
to have previous education, if 
you can read what IS written Inr;-, 
you can easily 3*^™ everything 
you need to know to been me a 


MUKTluHnitent or building con- 
tractor; 

N* lest Books — fascinating 

Throughout 

Tbla training Involves no study 
grind. Mp 3 useless theory — prac- 
tical from atart tu finish. Fl assert on 
many sets of ro:d blue prints which 
we Kivu you to examine zinrt beep. 
Twenty ramoua experts go over 
ibeui with you jitcp i>y step ami 

cn,]i3;iLn eveti thing in pin i a, every- 
day langiuute yon easily under- 
stand, i tus Jo th.H kind tyj train- 
ing ffi.i 1 bus enabled practical,, 
ambitions mi;n 3 1 be y ourself tn 
make the kind of money ibey 
wan t . 

Samuel SeJmer. T'enn., re p o rt-H 
he has been made In re man with 
an Incne'aee of $72,5(1 per week. 
W. Foul, Va . , was promoted from 
w i nk man to uu|»erlntendent as a 
result or this training. Percy F. 
Blair, ok la., ■pyrites: "IVhcli 1 
Ktai'teU your training 1 received 
S-lUTd} pier we el; . Xow I am 

Kuyerintr'iiderit add make S]<1U ,r 
And Clifford Scholl, ls ini Mirer, 
iwearne assistant auperltiiendent 
In ^ rnontliBr 

Mail Coupon for FREE Fads 

n wici pay you to Investigate 
this short-cut hlue print way to 
big pay and success m Building! 
TJhj [L r t- Bend one penny. Simply 
till In and mall the con poll below. 
It bIPhitfy you promptly a va l U alkie 
book, ' h I In rr To Read nine Prlnt-V* 
and actual working nine [prints. 
iiM well as . r that you can suc- 
ceed In fh|s Wonderful industry. 
:\n cont or obligation— sc write 
TODAY t 


BOOK and BLUE PRINTS 


Without reflt or obliitnt joji, you enn now 
awure ik dopy of vnlililb-le book, " E-fi.iw Tn 
Read IIS tie Prints. " Alau h a set of act uni 
working blue prirtti, as well m ful] facts 
about the imutical lifsine training; that 
lias rnrnle ixtedblc big pay jnl?s irs 
PuiSf.liug for inuny men Hkt f you nil 
over t lie country. RemcHiber — it costs 
y i-iil tu i thing to investigate 
r.liis ripport unity — t'o mail 

eu’Uj.KJtj NOTf^ ! 


Chicago ^Technical 


If You Live Nearby 

VpiiJf nr(r ?iifi S K-J V 

and JV cm i f. j .ft [1 -T- 1 L 

11.'!' n tSfd i ■. ninr 1 ,'XV.l 
Vni* f-ni pff rl' a.iril? 
0<»i‘lin|7 GT in.«r m 
P iin. ■ up "ir jrp. 
‘‘T-H, qx.d 

FiMlTHP'riCP'lf. 


Dept. M-143, ChicA^o Tecb Huil<lin- T 113 E„ 26tK St„ Chicago, lit. 


Ciiiontc Technical School For Builders, 

IU: P t r M-14J, Chicago Technkal H u P d "• A . 

Ilk I . 36th Street, Chkaflo, Itlliioit, 

?k?nd rriD at once without obligation JWIir FRl:!-' 
HfM>K and complete act oi FRKE HI, UK I'lll.VTiS 
which ato mine to keep. It la understood that no 
ttdfteruftli will call on [no. 


Name- . . .......... 

Address f 

City. state — ........ 

tn? Oeeumtloe 
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There’s A Better Living 

For Any Man of Limited Means 
and Education 


IN BARBERING 



SHORT— PRACTICAL COURSE 

Protecting Law * Make It the Best Profession 
in the Universe 


RALPH KUHLMAN has a Barber job on 
the Santa Fc running from Chicago to Los 
Angeles paying as high as 560 a single trip. 
ARTHUR BAKER runs a shop in the ex- 
clusive great money district, of Wall Street. 
He has accumulated a fortune. BOTH of 
these boys are HOLER GRADUATES. 
(Karnes of other graduates furnished on 
request.) 

GOODNESS 1 ! ! GRACIOUS 1 1 ! 

Why not learn a profession by enrolling in a 
school whose met hod of teaching and course 
of instruction is approved by all State 
Boards? There is a school near you. 
Write to the nearest one and see. 


Standardized Branches 

Moler System of Colleges 


139 E. 23M fit., New Yot\ City 
Al-J Slute H=t,. (Jhltiuffu, III. 
bid N". i ill i *t.. St. L -i u Li, Mo. 
Hi I Mum St,.. Knnsiw i Iry. Mm, 
litHl E. 4th S-L., I'incinnutl, iihtu 
215 Huron hoimI. (.iieveiaud, 
Ohio 

Michigan A vc_. Detroit, 
Mirtl, 

1229-1" fb St., Denver, Oulu. 

Address Nearest 


109 fl. lily St., Omaha, Ncl>r. 
iM)] li, \\ ater Si., Mnwnutet', 
W Ls. 

Si Frtvy th St... NX iv„ AEIciMa, 
Gs.. 

$1 S. r .Second SI., Memphis, 
Tenn, 

1713 C'OEnmerce ^t.. Dallas, 

Terns 

Branch 


send me without ob^SgattOD on my pari your Booklet B. 


Xaitit, 

Address 

Ci ty . ...... State , 


N FREE BOOKS of 
BUSINESS HELPS 

We pubtish over 200 Hnnie Study Boohs, each il complete 
treatise of its subject. We iuive one or more for y»w* Bucks on 


O Deearatibn 
;j Automobiles 

□ Battery Work 

□ Electricity 

□ Carpentry 

if dine 


□ Commercial Art 

□ Lettering 

□ Advertising 

□ Sign Making 

U Radio 

D Aviation Q building 

O Pa In line C Contracting 

□ Silk Screen Protest n Sheet Metal Work 

and runny other subjects. AJ3 fully described in our TREE 
CATALOG, Check the aubjecle in which you are interested 

and write today. 

FREDERICK J. DRAKE & CO., Publishers 

Room 5fl? — 179 No. Michigan Bl*d, Chicago 

Drake books are for sale in all book stores. 



r\c.i\uiii\t. 

ftf£TfUCr\t \§HU-tA/t€JS£ - 5 Tfltt€ 7 URAL, 

ARC U ITECTB l££ 


IMTEN five PRACTICAL TCCHN ItjJh L COURSES. Dkf; in % y™, 
Dijskrnfl hi ] jfiL r. ;nn--iuL p rtnawe ■■ Wm-Il* 14 4 Mnni.p In 

l£l«etrli']tr, XimLm, fo*w Rui, Miclric MeCriccrK ion , Armature 

IfVisdllU, Pr'bfkli*. TwlJiCt*, DCmfMKr, ',V- I J m<. LOW tUITlOH, 
EijhtT iiiplniri «»#. ftitF-n.pjT'rf)' f<iiil£i|s^d ]i bartlarie*. Fiw Lilij-i-Irw 
empgoriBHDli pcrTli^- far tr.-ul iia ■**. PerUiJait work while hCivad.np. 
\V rtl* it* new in* illuptntMl r*ralrt* f I Tir.it H |j ficti. iJhfc yens 1 . 

nnuiif UrsiHEERiHa collfqe 
loot A ii^ri-p* mhto IU.nn CHy, HHI-piann 


KRr airirhl]? 
tfinli you iiy iiinil. ci 
at "filed., id ipnji 1 i cur. Eutir- 
hwi.'» <J“ III vd. hi* f ■rtl.fr Jl-.irjp, 
eitim *'<rk uiitr-r h lid pr-h r*l. 

_ ISO TO SaoO wiek.lv 

dtl.l H ir«nn>c MrJ . Kr> IlnT-ltudr erpdi'n'U. n Tide 
fia.CM iruiu t.lp bin.nrwi in J-uhn Vp'Nte. 

S V., |-;1. Sij f- H- n ph.MP ird Cfp-T Jnrd. R C . *r. lf|; 

KiruriS tatJC wh ilr pour*; Wrct* fusmjU-Us 

iiLjcirriulfon . 

DETROIT SCHOOL OF LETTTfllNfl 
IB* Srlmujn H,p. Eil 1w 54 H«in>h, wunh. 





A Career in Aviation 


AvIatton Ei The prp-rvt Fnr,"(ir ref Elu* f CeL tnfft it 

pi cun. StuJj" Inirr'.iii IuihlE Corpcscrandc-ppu - S.ltBOls Coumcs 
I n VrislluB I nUm-n &:ul OfCin NurtguiiO^J 

furu j.in 1 ,-jiMh A. Tam-ey, 3 i«tu i)T etie recent X r-.w 
Tork-BpraiUda lllsflit, sfiis; ''Too I. C, S. bwlss till 
Xu.Tl.ratian ar-n shout Dne m ha re nrer hc.'i?n 

cm tl 3 o pwliiiMi, sin-1 are to be highly rri-ointtu-isileJ ta tbo 
julatfir Tkliii L; dt- ■ I to uh of irarnlns DavlKathra.” 

JTlb Aviation Entiort Lisrluiie-s rn't-v ■ ^t-.- s-c li- tir 

rf MaHu'uiniicS. >i t'ni i atiEcal LTlcLcirlc^, Coittliuwl Lon aii.J 
J'ckIb, FrlftciiMfj af (fas EngUivi. t<>fl Strutt lorn., L'urburc- 
tu>n. IgnlLkan, Lu.btSc;t: i on* Piwp]'*, Propdlws. 

\ :rti can Flart, at tfpics. Stodr at huma Irt lltaei. 

jjark and mail li:.- coupon tudiLl' I 



intehnatiqnal correspondence: scuoota 

Tf ■' 17*1 fper'irJ rir^rTSJfli - ' 

Bax 5S93-G. Semntoii. Penita. 


Without cost or cblijralton ori my pirL. tell me hnw t 
cjii ciualifj for I he rmsiLtliai or In lb® subject D’JVra inkidi 
1 have marked Xi 

□ AVIATION ENGINES H OCEAN! KAVlfiATlON 
□ DEAD RECKONING 


X'flMtf, 

Street Atfdre.-ijf 

tifjl..,..,, ,,, 


^tafe. 
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It T I fl,T * I ..QUALIFIES YOU to MAKE MONEY AND ITS SERVICE KEEPS YOU UP*TO*THE- MINUTE OH THE ^ . 

*** "* *' H EWE ST E E Z LQ FM ENTS Irl Fragip. TELEVISION AND TALKING PICTURES **■ ** 
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COUPON 
FOR BIG 
FREE BOOK 




Wl/ 


Let F. H. SCMNELL 

and J hc ft. T. I, idTi»w 

fturd h.J 1 j-SJ 

4i0 > r C;Li":i" Rail J n E uperl- 
euM, i-Trst t-u BHtabllHli 
B-wuy flTTniteur Cumin ti- 
ll Lea Lion with Knrope. 
Former Lrtk f r Lu Mur. of 
Am. Radio Relay League, 
l-loiit. Com. I'.S M.H, In- 
ven ter amt] I H’&Lutmr. Cons. 

I t:+H | Li.i Kllp$liUV4r. 

AFidstiTiK him in the R. T. I. 
Advisory Ftoand. coiniMiflMi or 
men rwomlnem In the Rad In 
1 n (Inn try - niunu ff&nturlnp, 
Ktroadcikfltinp, coKiueerflig and 
arvlehiit. All these men know 
H fid tii jtinl frill help you Hmnwed 
In [heir field. 


RADIO & TELEVISION INSTITUTE 

Dept. IS 


4B0ti St Anthony CL 


Chicago 


THE R. T. I, ADVISORY BOARD. Ttnrie meti bid i??t ec>.;- i ve - wilti import imt 
■conrerns in rl.e t i :>.. _.t,.::i. u> — maniu.j turinp, i : . ■ service. bfOn'1 
cmriBAerinf, etc.., etc. They auperri&B It, T, 1 . M'ari Sheets, Job TickuL?,. end 
attinr iminitu? rn.etlLt.iLla, 


DAPlOi TELEVISION INSTITUTE 
l>eut. IS, 4.S0& SI, Antiiotiy CoiLTI, Chicago 
Wend me Free iind prepaid your tiiG RA-Dit t 
OPPORTUNITY lKMtK ‘ Tune in On HlK 
l J ay " nnd full distnSls Dfy^ur three-ln-nne Home 
Train I [it; {without oUll^nldb^ me in nay wayj. 

NafflA. r ... . 


K. T. I, 


R. I. I. TRAINS you at kome for a hood job or a profitable 
PART TIME on FULL HM£ BUS^N ESS OF YOUR UWH 


* Address. . . 

1 

1 city 


...... Wlita . 


m 
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T - f LJ 6 " 

A r^lLl'jitirtl D'kEtndiid.n br 
a J^adiip ncKTi. 1 
iStuPO' .g h v Tl^om III* lid yu ‘I i 
Lr.um ii £ Ei it c-amp4ei.il in 
fVFty del mi .” — [Ti W, 

B r k j >• i j , ir. ¥ . 


AliOlVr Ilih l-TOh ^rFiiijabj-, 
JtihB J. .VI 1 ■ 1 1 : lit H ■ 

L.fi. r WTctfrF 111*! hr H"r umi) 
n TW*HlOli r,iCl| Ch* Fifblrt 

Flycin A-^yj-rr Ml * 

WMlt, im mpil in I * ! v 

raeamEM^ifrd bim Lut Jt. 


Another crodutito , Itnhc, I 
Di Hi n ■, w n » u 
H#rh*njfl for CurtLi 
JVfllaliE llyiue Servient i 
Vllhjf- filrraniL L. I. r ll 
h&wry nr ST.S 3. Mfr-lt AH'! 
Ii'! «bib[>lDinid Le, lljnton 


You need this 
FREE Book 

A RE you standing on the sidelines, 
witiljjujfi y-uii were in Aviation , . „ 
envying thos* who are already making 
AvJiHitu] Mfitory while h«ildinj£ down 

good jobs with fine Futures? II so, re- 
iiiembfif thisi— Winhlnjt won't 
you into Aviation— bur practical 
training wilt ! Lt. Hinton's free book, 
J 'Wingis of Opportunity, 1 ' IvIIh you ft 
quick, sure, inerpengivo way to get the 
necessary practical tr4iiriing™iu your 
spare time, at h ome. 

Hinton's personalized training and his 
free Employment Service are put tine 
Kerioud-minilevL, red-blooded men like 
you in good Hying and ground jobs 
right along, at wilarirfi of from $'tQ to 
ISO ft week. Martin Co., Curtin - 
IVright, Curtiaa Flying Service, Alex- 
ander Aircraft, T. A, T\, Fokker and 
snores of other leaders are employing 
Aviation institute graduates. In one 
day alone, wo had calls for more than 
forty omul 

ir you're is or over— and serious about 
wanting to get into A elation, aet a rrcceopy 
of 14. Hinton's boot, rt toils how tie can 
give you the vital facts, the necessary 
knowledge Of plane-construction:. englne- 
dossil, rJKftlne. rcpsilrJfig, servlceing. air- 
port manure rnont,, navigating, theory of 
night, etc. J r you wjwt to learn Uj fly, his 
course can nave you many tiroes its cent tn 
caftb. It's Interesting anal tyw*y to u inter- 
stand from the start ertd packed With facts 
that mEan success for you — no mutter 
what branch of AWati^n you CbOOW t« 
enter. Mail the coupon today — right 
.VOW. 


If you're 

On the 
outside 

* 

m 


Aviation Institute of U. S + A, t Inc., 

1115 Connecticut Avenue, Washington, D. C* 


Flense send me it, free copy <4 "Wlnya. of Ojiportunlty, - ' telling how 
l tan Bet into A vfatioo ciu lefciy* jjOi- m 


rsame 

mot Clearly 


Address 


Aeti 



(Muzit ue yver i.yj 

City 


State 


No More Razor 
Blades to Buy ! 

l^EEN t COOL shaves— Ehe end of * .m. 

raz or hi ade expstphe. That’s what 
this star time device offer* shavers. I'p 
tin -1^5 ahavos from one blade a common 
l-L'pcirt. 1‘nlike ordinary sLropperS. Fit* 
any blade including now Gillette. VI - 
sceond action, entirely automatic, 

U'pLtc for details and free razor of! or, 

J. \Y r Disphoysc, Dept. M-3715, 4330 
Cotuena Ave., St, I.olilk, Mo. 

t jbFilVW ' — wonder ful money - 
1 jk junker full or spare 


1 1 m O 

made &534M} In One year, 
cleaning up Eilg Money [ . Get liberal 
’“vIUTip outfit offer. 


Louifiim ', 

Hundreda cQe^j 



New Type 0 

o^'iV . » 

EndsStm 

Saves Nerves... 
Banishes Flies! 



A PIMPLE yet aatnnExh- 
i ng Hale 1 fivent ion that 
in ill Ions of people have uf- 
ways needw now opennfti. 
utterly new profit field to 
iiuenn. I i r s a new-t y pe, in- 
cxpemlwe, H 'pneumatic" 
door clftser. Needed fur every scr«Ul door, all outride 
doors, bathroom door, ote- Enda slamming and banitlng 
Banish ce 11 Les n ud mti^u u boes. Kii ves fuel in wlruor. fks 
simply that any hoy wiioran handle a screw driver cfiits 
ntiacl] It. Every horuo need-^ ntnl ecu afford Bevemt. 
tiiore^. offices, factories, also neexl and tBav buy noren.* 
at a time. That's wbero agem.'i make $ Lit, S-l 5, J2P, even 

3[Mj (M tjrdrrl R fell nqw^cIM lorHlorin now aimb **trty- 
■uli^-r r.-.r j ■■ 1 1- r 1 . 1 1 i,,d Vri.lk-r. n !:■> net, pr.. Inf-! ly. Writ* 

L-aiT.y f« r iiilruduntofjr MjurJ? sjr^j njjd cii-tuiii, 

rUee,A-r)Mf Q{1... p*al- L-m. ISll Aw*.. 5t, Lwl*. Ma. 



i inly ntt.rtQ minutes 0 <h” with these tvON'- 
UFH BOOKS wllj prepare you for 11 Eobtl 

(JntrujiK j-.j in Igbri i ii ;e 1 1 a year! Mechauicid 
F ftr Rlkfli rt FI arc 11 7,(1 A rth 1 r ret I ural I Jra ft I oir from: simple Hi ra Lg ht 
rur Dvyiit.iera 1!nefl tQ 1rniKlfri%ri; cr.muies plans, n *itp ai a 

Built enpoeLflilly lot bcniruiiii'rN. for meh 
with only gratuu 1 nr sehootinv. ' Oraftln? miNru 
practice plus c/ifffrwvr|a(r made ciiay and clear! 


Written so you can 

u ntteritand ovury 
word, by Ifl famuUX 
Enuliicons and Ar- 
chJceeti, jreiuxe, 
fiexible bLnding. 
1 7 -IP pag ea , 1 1 1 ,00 
blue printH, charts 
j,i.J dL&trktiiF. fitfiwf 

yr.'u J-jf el ifiHid 

I 0 T 1 Jjj Pu- , -i- 1- knltEkl or 

HTrhl,--ti.rill I£m*. *n:t 

for lb d-iyn' Pm jisr. i-f 

>-on n,alj i' 1 .' jl-.'M uunt4- 

HUateir- 

"Blutprint 
Heading" 
“ArchiltEturtl 
Plates’ 


Big Field — Big Demani? — - Big Pay! 


CprnnCeDC. Drafdimrn m lircenilr nr+d.jJ rf*^( now In kH 
l liloirit rti.d ii.shi.irA^'UrLOC Ii^r-K at a&O to j I Ob » ,f 
Th»i a j inpl tht baf iiiTiirif — f<>r cArbif rJtnr 


li ijl J.nt and n^i'jiLfantuFkDc liric-i. at 5.VI to 5100 t • t**k 


fnr n-'J-MF fvmruj i !'- , 1 f- i-.i r,- . f-VKjvnlini » !.rfc , en*y ro tr«.ri| 
p.nd dn r.c«Tn rnibi *irt> ri-p-ic t>... •k-a*** coudc-id hip- * 

wi FIlT^ IG. sisr! bp± for yt. jricld 

r A yt dr’s comuUino 

,1 rtirrtcnji Trcfmtevl SfvU’ty m>?tf ffrert 


i 


/fir ft* oft rearfrrjt 0 / frtft /umows CwtftH 
pf.fttu af firnfttnf. Many iaaft 
worth tiKsw than cost of books. 1 

American Technical Society 

Bept- P4», SMh R Dr«xvl A**., ChltiSfi 


pBrr If you wnd for thene great I* rafting Books XOIV we 
r •* L L w i,ij include without coat a com plot fi Volume "Blue- 
print Reading" containing (20 pagts durably bound in elotn, anti 
ul»n a eumplete portfolio of SB plates covering the ba^lc orslers of 
architecture. TiiOwJ plates are drawn to scale nnd are very Vftl Ufttlle, 

Amvrivan Technical Society 

Dept- D- 61 S, 58 th R Drcicl Are.. Chicago 

libnd for 10 dw^^ fi-M iim -i-T^JliLin-r F-'t Hit DRA.FTINQ. ?i return Pi?t rn"*'l i "d lil. 
rHi-.ipf,n iir,*.iric«l |>' riV'S all'll 1 -! rp* J-'Ethit-J “RiuvOriril Haidlil^" 1 I : 1.1 ir-E,- ■ J_ l 
I " i'l v r ■ iS.I- i I - fcfl r:i: I- ■».. nJm r, r.iEnpIr'r i- riJnillu ■ I j'-- |-' 1 be J - * P , 

il l iv,. : ■> phnrsp#. if I win! 1 li:±j N r m-ii {haiIc* III lO (J-IjrN ir-rt -owe jmi RHfthi-iK. Hi:*, 
ll [ r.rnTi'f III k.-PE, Or IE, I « 111 h-i,iI EJ JuP of LAP 10 ilayn, thru S2.O0 -J mortlb until aie.Ml 
it| reduced i.oct) Et U-lI-.I . 


A dd n » + . . + , 

fimployed by. ...... 

ftdifn WTA , ... ...... 
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Guaranteed 


LAMMING DOORS 

$ 15 a Day 
Tlesmen! 

Amazing New Invention 
KANT'SLAM DOOR CHECK 
Closes Doors Silently and Auto- 
matically — Operates on New Oil 
Principle — Everlasting — Low 
Priced — NEW 


Pay 


up 


to 


Here is the 1 greatest door silencer ever in- 
vented! Here Is a fortune for men who act 
quick and grab the agency for this new 
patented invention. The Kant-Blarn 
Door Check closes doors easily, quickly and 
noiselessly, with a touch of the linger. The 
Kant-Slam can easily be adjusted to close 
any door at any speed by turning the clever 
little screw at the top of the check, It is 


the only low priced door check in the world 
that keeps a door open when you want It 
that way. It is built on new oil principle 
which assures a lifetime of perfect service. 
Works as well in cold weather as in hot 
weather. Takes only two minutes to 
install with a screw driver. Any boy can 
do it. It is the lowest priced practical door 

cheek on the market, and pays a big commission! 



Full Sized Sample on Miniature Door Furaisbed 

Kant-SI*m ELilp^siLcn work with an actual sample of this amazing invention i on a 

fight. weight miniature ilooe. You walk into any home, offices store, or factot.v building 
In five minutr , !!i you convince fEre rrtiut bv actual demonstration tliM the Kunt-bLsm wall 
close his doors q Hint 1 v . Yo u os .plain that 1 nil lion* of d b! tars ere lost ever y veftr by elAmn I in E 
doors which break the glass. You point out that tom of coal rn w ted every winter by 
cfcKirs standing: open. £how him tEiM he can easily afford a Jvant-Slam for every floor. In 
u few minutes tile in an will order, ope, two, three or more. 

At Last— A Specialty That Sells in Quantity 

I'sualEv vou can take only one order from a customer for H specialty, Rut with the KAIit- 
Slaoj you can take orders for as many floors as there nrc in any home , office ► atorc or factor s . 
Prospects everywhere! Pour :lnd five profits on every eftll where you otherwise make only 
ooct Think that over! Slamming. banging, noisy doors Are everywhere- l Jamah them, 
and bullish tile danger of broken pin** by demonstrating (Ins remarkable invention. No 
wonder you can runlet- up to j§15 ad Ay easily! 

Mail Coupon Cor 
Trial OCCer 

This proposition ]» tit'W. You can 
canity get ill on the ground floor and 
Teaorvo a choice territory. Itlish 
your name on the coupon be(nw for 
CO nip let* dc tfti Lh and F HK K ' L'U I A L 
OFFEIV tFr wire us for action. 

Kant-Slam Door Check Co. 

Bloomfield, I ltd. 


SsSff& 

O i ■ J i 1 1 , : Please rush rletnilp of FREJCTRlAh 

OFl-'l ?: i am interested in agency for Kanl- 

Erlfti i I 1 ■ : Check. 


“Sold 6 v 
In z Hours 11 

This enthusiastic report 
come* from H. F. Culver, 
of Michigan. 

“One installation said S 
mere,’ 1 says J. C. Adams, 
Ohio. 

“Fourteen orders in 1 da y, ” 
Qutcalt, Ohio. 

X. C. Woodruff, Minn,, sold 
7 In one afternoon. 

“Four calls — three oir- 
derS, 1 ' F. E, McOartiEl, 
s. Indiana, > 


Town. . 


State . . 


:*s 
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at easy, interesting work. While thousands of men 
have been out of work the past few months, there’s 
one crowd working full time f-vtrjj day at top pay — 
because the wheels of industry simply can’t turn 
without them* MAN! you con join them! 

BE a TOOL and DIE MAKER 

A Machinist or Automatic Screw Machine Operator 
Thousands of Trained Men Needed 

How cun you learn these trades? Come to the 
ALLIED Schools — The Sure Short Cut to skilled 
trades and Big Pay, Better t hail a lifetime of appren- 
ticeship. Mari, you can work at your same job day 
after day for years and come out right where you 
started— -just "one of the mob.” But give ALLIED 
training a chance and it will push you up ahead of 
tho crowd— FASTI 

You don’t need to be educated or experienced* You 
learn by actual practice on REAL machines in the 
GREAT ALLIED SHOPS. 

No books — No Written Lessons, No Time Wasted. 
Everything practical. Just a few short weeks of 
ALLIED training qualifies you. Easy Terms; Low 
Prices. Free employment service for life. 


Graduate Muccianti Says: “My salary now 
exactly double ” [after only two weeks' A Hied Training). 

Get Ready NOW for a 
Steady “Top" Job 
INVESTIGATE! 

MAIL THIS COI' POM 
J~ w FOR FREE CATALOCi TOIJAY ““ 

ALLIED SCREW MACHINE CO. 

Stliuvl I>1 ML'Chunit'iil T rallies 
,U 4 W. Monroe Sl„ Dc^i, IflOT 
ChlcffitD, 111, 

Without utitiEat Lon on my part, send me rreifi 
cntaloif "The SHORT CUT to BIG JUV 
JOBS.’* 



Nome,., 


Addr(r». * + + + , , 
CttTT. * * * * * K * , , 




l 


Learn how we pay your Railroad fare 
to Chicago! Every cent paid — a trip 
you've wished for. 



Young outdoor 
men wanted 


Interesting* yi.EarOTi& outdoor Work in a growing or- 
ganization where merit wing advancement* Good 
starting wages* Permanent positions and a real 
future for men who make good. Expansion to meet 
increasing need for this unique service crriteS addj* 
tional openings* So we are selecting now, to enter 
our empltiy , a number Of sturdy, clean young men, 
thorough Americans, single* between 20 and 
years old, free to travel* industrious, with good 
practical education, and able to give good refer- 
ences. Write for qualification blank to serve in place 
of personal interview. The Pftvty Tree Expert Co.. 

Inc., 5Q3 Federal Bldg*, Kent, Ohio. 


College Courses 


AT HOME 

Carry on yotireduchilciTi, Develop power to initiate 
and achieve. Earn credit toward a Raclielordepree 
or Teaching CorLilkaie by corn spend e nee. Select 
Urom 4a0 courses i n 4S subjects, including Enclish, 
Mathematics, Jlistory, Education, PfeycboloffVj 
Economies, the Languages, etc* Write for catulog* 

Cl) c HniberSitp of C-imago 



527 ELLIS HALL 


CHICAqO. ILL. 



S 


Learn Watch Repairing 

by Chi mspondcnct In a few weeks, In year own home, hY 
the I .Jemima Chart fl yW.cm . You can sarQ money while 
ioarplng, secure a well jp-nylrm position, or go in tur- 
ner-*? tor youmeli. For complete details* address 
PiiiillM Wltffh School, 37 S, Waaaj u Avn.. Chloaft. Ill* 

HORTHAND IN 30 DAYS 

Boyd, the wonderful ea>iy system, 150 words a minute 
Kuaraateod. iiCLKJ today tor Catalog ami hjuniile lit- -on. 

CHICAGO HOME STUDY SCHOOLS 
sot Reaper Black Chicago, III 


* • L UCHIC • • 


HD TCPJANJC 

A banjo with a bur and snappy 
tone, built by the makers of rho 
famous Ludwiv Ace i*nd other 
rmnij'ls chose p by li-mltn^ pro- 
fi'snionuls a banjo you -run 
nsasttir iguirkly: sturdily built 
iir.d beuiiti lolly finished; at a priee you can easily 
ulToril! Get i clip the fun, with, a Ludwig banjo! 


ONLY 



INSTRUCTOR 


Simply, cosy In follow, you. learn quickly at home. 
Write f'->r catalog end Cctaila of easy payment plan 



LIJDWie AND LICWIft 

JW 2 Ludwig liuildiriK. lull -21 Nm-rh Lincoln Street, CHICAGO, IL 1 . 
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■ - - ~ JMF - 

VALUABLE BOOK ON 

ELECTRIC REFRIGERATION 


Just oJT the press — ati amflidm? new bonk, ftetrards In 

Elrr.utc Rf'tfig/'Tatioixl Sent ji&snJiHeTJ Irw ulnhyiit nbliKHtiwii to 
itmbitloua men. Rovcnls HnLtmited oyporUirilt l-e* in Arncn^i ?- ldir- 
nest new industry bimkrtl hjr General Motors amt General l-Jcctrie- 
T;rsroni. need for Indnetl experts liLg pay pn.^itLona waUlnp r^r 
trained men qualified far production, ioetallBtlon and servlet. 


NOW . . QUICK TRAINING AT HOME 

nv new, wonderfully simple apart? time home training. Team 
while you earn, Fn6cllJnHn£— simple ns _A.il.U- endorsed l»y 
HUT tiodtlee — hlpblr i (raided by ^rvel. KalvUmtor and nthem. No 
tUNthoo k.n — entire ly port Leal ( hrouchnilt. UU I ek Ly prepares y« i 1 for 
tut "cream" positions 111 this uncrowd-eA, inatcAt-gfOWdUK rUsM, 


INVESTIGATE AT ONCE 


Sentl tio money, 
cost or utilisation 


Simply write tori ay, See for yrraraelf without 
haw nwvclQuglr easy it isovr J« to bwurne a 


aid n° (TtEeralion exjK'ft. Utilities E n it irt-yeriiiij Institute, 
tpt, 140, 4463 Sttcridun RtHMfi ClilfiHo, HliimU., 




Amazing New Kind Of 

ORANGE JUICER 



Pays Rtal Money to 

AGENTS 

YtTITITOUT ciouM, liertfs the hoite- t 
W Item introduced in dincrt selling i 
the tva?it ten yearn— I n W IK. WAY— an apia^ 

In A fut it liftftrl operated orange Juicing mil- 
ch LiaC that $ out of every 10 h.*uaeuivCd FrfjYD 
lor the mLnute they sec It. Fully patented. 

Remarkably efilrlrnt,. Ten orimiiee with 
K W] 1 C W A Y equals ft do^en with ordinary juicers. SuVEdk ftClually 
pays lor juicer in short time, Setts like wiW-QrC in liOmea hotel . 
rratati rants tiawltafe, fountains. E. i . Johns sold U In b rmn- 
utfe i n uns h r.spital . M any ot her nrnorrts an good or tetter. feCUI ug 
Out Ik Without cost and protected territory to producers. Make in- 
come satis- factory to you or trial crats nothing, w rite at o rice for 
Full details of pen i rows TfOhl&K pfTcr to agents. K WIKWAY 
PRODUCTS, Inc,, Dt P t. M-120, 1*1& Fine St, St. Mo, 



CliteH 

JAM urn? 

haruy t 
U> lihc Cite 
I Lkh 
I Fikimgs 


l^rirn to play n Rani--*, 

UuitBT. Mandolin OP Uk* 
of fit-, tt LH (11 I rami 

and m 7 i.ki-!i ypu papular 
; mi i .o p you r f ri end ■' i t no 
tneher l u'.ji city, usk 
Uri n hour Reser' : J Cut*™- 
apondiincv ihmi'si . 

F REF. TRIAL 
EAST PAYMENTS 


KAJumftii-KJ, iM:lL] 


903 Pif&ofls ii 


“It’s Easy to Fly” 


M aster the Air With 
CURTISS- WRIGHT 





IlE you looking for a 
future in aviation? Ro- wbmmh 
gar d less of your vocation, 
air training will help you to succeed 
in business. 


IRs easy to fly the Curtiss- Wright 
way. Whether you train for a posi- 
tion on the ground or in the air your 
education will be thorough and com- 
plete. Curt iae-W right is the greatest 
name in aviation — the largest manu- 
facturer of aircraft and engines and 
the largest operator of planes and 
owner of airports. 

You will find a Curtiss Wright Flying 
School near you. Each school is a univer- 
sity of the air completely fitted with the 
latest and best equipment. 

When you graduate from the Curtiss- 
W right Flying School you will lie respected 
as a capable pilot wherever you go and you 
will find no trouble in turning your flying 
ability into profit. 

Write for complete details of Curtiss- 
Wright Flying School courses, Mail this 
coupon! An illustrated booklet giving full 
information will be sent to you without cost 
or obligation. Act now! 


MAIL THE COUPON TODAY! 


TT Y T - W WW T TYf ' W wwwr'ry f WW^R rrWVTTTT 

FM 41 

CURTISS- W RE GHT FLYING SERVICE. 27 W. 57th St„ N.Y. 

OentlemenJ I am Interested In Aviation and would appreciate more 
Infarruation uU Ujc aubjecU I Ii:lvo marked X. 

□ Flight Instruction □ Opportunities in Avifttion 

□ £50 Ground Come C Afrial Charter Trips 

□ New Payment Plan C Free Curtiss- Wright Huoklel 


NAME 


AGE 


9 TREKT. * - 

CTTV STATE,.,..... 
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and You KEEP These G 

g MONEY-MAKING 


Books 


Yea, money- -bj£ money, run lie made 
wJtlb the help i>f gnod honkt— the rlidil 
If bid of bonks, hoolie leach you hdW 

to do tilings better and tci nmkc money do Eng it. These 6 bie books- on 


Auto-Engineering 

including Aviation Motors 

are the flreatert money makers that any man Ente rented Iti asit.nr'.’.n- 
bUe oonetrueiion and retwiiia ever owned. Brimrui uf ruidmitiii^ 
facta, designed to h u 1 1 1 anyone llmlemarid every detail of modern 
auto mobile CQUfftrucUon , They DMuiih invaluable to you irbrlher 
you own a aaraae, wort for someone else, or are only interested in 
knoffina how lo keep your own air 100$ efficient These tl blj; 
automobile boohu hip published by the A nOTtaill Technical Society 
w-SIh i>ver a rmllluh dollars of resources, enallllTig Ub to (let (he co- 
operation Of (he larxcsl automobile man u fuel ur I bs Oo «cerrn who 
have .supplied data a ft eetfi, Specifies Ho da and the results r Yi Lhf lr own 
service experience, They are unnuestlnnabty the Greatest aULciiHi- 
bile books wc have ever published and include over tin puge* on 
Aviation Motors. 


OVER 


FREE Examination 

Them books are Hem, to you without any obligation 
. of any kind. Von may keep them for full 10 days, 
Look I hem over. fltnl *iui an y facte you want to 
Know, prove to your own sal isf action how 
valuable they can be. We ask $2 merely 
jys n deposit and you don't have to send 
this with the order — merely deposit 
it with the postman nri delivery 
atidEMci 10 days you are nor con- 
vinced that these ti big books 
will be a real help EoyoiUrt 



■uakEiijj more money, send 
them hack and ytnii 
deposit will be' km- 
mediately re- 
turned without 
uuestlon or 
arKument. 

1930 


PAGES 

Flexible Bi n 1 1 1 ng+ 

-KXX) Charts ami 
lL|uttralisn| 

Contains all the 
newest a u [tinted jvc 
df velnpmen is, 

Clearly atij fully 
explained 

Engine Principles 

MONEY \\ Wheel lic-nkes 

Frrntt Wheel Drive 
NOW Trinsniissinti 

Straight Eights 

AH we want you to do be- Shop Kink* 

fore we sll iu Them d tag bou ka These books have 

1h to give ua your on me and ad- X\ £* c n f, | r % ^ 

dret-s. Just pend the coupon and Xv.” J-Vo . 1 u l 
wo win ship the books immediately. tcl 3nJ meet 

On delivery you rteiWSlt only $2, plug every ticed of 

the few ctnU delivery chaTKca. Then keep the 

the books Tot full 10 days before you deride 
whether of not you want them. If you decide 
KJ keep them you will ini mediately recognize f_. 
ftdvaittnfieH of the JSITy 1 rid-ex, which rmt.H fact* at vour 
Unger Ups Inrtahtly. Then send S3 in 30 days and S3 a 
mouth until thunpectat I ov price « f o n iy $2 4 . SO l* pidtt There 
ia nothing more to pay Jinfl no oblSgatton of any klCHL 

Of course, Ef you prefer, you may enclose $2 with the coupon 
and the boosL-i will be sn-ril to you witli the game guarantee arid the 
same proud*® of an I in mediate refund. 


the 


HllUimn- 

bilo 

pert 


\ nwrirnn Technical Society, bciw. 

brciel .We. at &0ih Sc., Chicago. 

You may sCYtd me the B big money -dak Jug l.-nol.r, oil jmtonio- 
rule englneertnw, IvJQ edition, with the undersea iirUrm that 1 
WLJI deposit with the postman £2 on delivery, which deposit Eh 
tti be Immediately returned to me ir 1 return the book* within 
lb day*, at your expense, if 1 decide to keen Them, l will send , 
Vdu S3 in .ill days and then $3 a, month until the special low 
price of only * 24,30 is jmld. 

hole,; if you am enclo&lnif S2.t)£i please check here * . _ 

JJn me 

Address . , * , * ...... x „ . * , 

City State 


34 Lesson 

Drawing Course $ 

The biggest value yon ever saw 
advertised anywhere ••••*** 




pTu* a few rent* 


't you often wished that you could draw cartoons* 
lUusLirate flume idea. BkelCli some pretty face, etc.? 
Ycu can de all ot thcac things, dm 1 vt A merles 'ft 
rnoat fuiuouH ^'srlooulsts and Illustrators hn- de- 
veloped A great, euujiie »yal-,iu fur sucr^fl In all 
hranchca of Commercial Art. This sy s Lem bos 
rt wolutloolsed the entire theory of draw Lug. ft 
amahs that drawing can be aj. c-aiv fur you a* 
wrJtJmr — p^ucb simpler than learulhK 
shorthand. Ejookk^'pJug or typewrJtinj; 
We are now ptaelnE this erlKihul system 
for fcarnlug Draw Eng. Art and CartUOhinv, 
consiatmg of 34 iRsann.H with over buo UiustnnioiLs 
wEthln reueh of every one. Jf you will devote 11 Tuff 
hour* each vOufc to the Course ft li ABSOLUTELY 
OUAftANTEE that you will (earn drii-w and 
draw well before you have half finished the Course 
If »Q full to make this claim good, wo will refund 
every cent paid us. By eliminating A lurfte nflin-a 
tnree for BnswefluK Correa pond ence, eapeuslvt 
aloHB, etc., we are enabled to nmke a price of 
the chCAiwat price ever known for a blsh-Rrsde, 
home study course. Learti to draw. It Is ft bi 
do matter what Quid you are m. 

Send No Money 

Jdst Order the ermrsfi 
and Oh arrival $£M 


Ig ftsae l. 


- pay poatlaan 
us pceikte. payment Id full 
.'nurse SMd Drawl UK OuLClt, 


dkionil nut. 


1 Ihc ch lire Course 

If not entirely ssilsfled, return within five 
daysnnd we will lief UEmJ Money. A tjsl rrm ; 

L E DC RE R sen OOI. «f V RAW) H C , foot. 6*3-C, ChAtten^a^B, Thin, 

Ordera from outride the LT, 2, A . are payable *3.23 Gasp with order- 


if f aij m-.H-r <h b roiirnt ■ t 
cif’.c'.i. will Jnclud* a 

d^wliiv tiiatll t, rnnointles 
4f udnl'i tHHUrlln ptDi , 
[ifcpar. BitMtii. tk umi-, 

£*'kH, A U., ,'llli Il'.E JT.IJ 

jti if.j t* work wJU K y U t iq 
UK 1 I 1 


^ree 

Booh 


JESS id> 




HKSt'l; %*>*- Alt «'•. lei'll Sihri Cm ke .w." 'KiSd 

i!, “ dslUtt-ud JBin«dJtt«w avert -rjr.>ltoeoi . 

t„i:S''SPX** a \ to . t, ‘ i y a i*yi sni'iftS iHir srutiuates. Li,. H. itesr## erm. 

u. “^■rrkL^tusEji.n. |D.wrrii!ntl:.irei-rTFii. UuilMT Llacii AstiN-IB^EiI. fc— — 

WrJtb f^r 1>IB booh; tiulty. f 

BLACK STONE INSTITUTE, ( «: c J 

FREE BOOK ON MIND TRAINING 

An instructive book which exptaina an nmaEifij; system of mind 
training abeady uaed by more than 700,000 people, 

u* send you a free copy of "Sclent I ftc Mind Trainlns." It will 
Show you how and why Pelmftnjfciu Is the mly Syatem of teaching r> .- 
devei-nulnB <d- r thu mental puwem at the same time. Endorsed by 
6U0h dlBtlngLilSbed men ei» Edjfar Waliaoe. Sir Hsrry Lauder Li e 
Into Jerome K. Jerome. Prince Charles of Sweden and hundred* of 
othem. Wrlio TODAY to 

THE PELMAN INSTITUTE OF AMERICA 

JI Wait 4&th Street Suits IW-2Q6 NEW YORK CITY 


f AW 

hi Collm. 

m 1 nvi-rr kr 

III m cw-Udnk, 


high-grade instruction 

BY CORRESPONDENCE 

CV'llrirt. PoBtfirarl. and lhf Ki . liar. -Caiman. law h:ji ■rtrB.rlrd 
lain-'P kBic-a. brainy m-ni limn Braj 'rthe-r ■calling-, aonif Im1«j.- j'liT 
citiulng. L"W cimt, tux lemu. Stun Lord ti-x b». D*-jrnp**, 

Chicago School of Law ** ^ ' c nn ca t e* T l k_ BA&r h 



PAYS WELL 

— Mud you can thoroughly TUEBter it at borne, 
tiuiekly, in spare time, while hoidibsr proBeat 
position. Training incllidos Morse, Automatic 
and Wireless* Complete Bending and receiving 
outfita furnished. Nolnetrumentfl. to buy. Our 
Sendoitraph enahlep yop to receive and aeltd in 
Morse and Continental codes at home without 
tiny Plltsidc assistab.ee. Send for our Free Book, 
■ o ppor tilnitiesin Rail w ay andCom mtr c ia ITolejr' 
raphy." Tell# about this attractive, well-paid 
vocation— bow our easy homC'etudF course duali- 
ties for jobs with railway^ stock exchange and 
brokerBE* house b* newspapers, press bureaus, 
etc. — how teldErapby has proved the 
first stepping-stone: to executive po»i- 
t ion# for thoUBU ud n of ambitious men 
and women. Write for this intcrcBt- 
iogrbook and tom p leta free lltera- 
turctoday. Addree&Dept 36-J-Y. 
La5aUe Extonsion University 
Chicago, HI 
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CHARLES ATLAS 


twice proclaimed The WORLD’S Most Per- 
fectly Developed Man.’* Now reveals his secret of 
health, strength and amazing muscular development, 

I T'S easy my DYNAMIC-TENSION way. And quick! Just 
tell me what you NOW measure — and what you want to be. 
I'll give you PROOF in 10 DAYS that I can turn you, 
too, into a man of might and muscle. I'll put a solid inch of 
smooth, supple, powerful muscle all over your body. 

If you are underweight, 111 add the pounds where they are 
needed and, if you are fat in any spots. 111 show you how to pare 
down to the fighting trim that I am always in myself. 

And with the big muscles and powerful, evenly-developed body 
that my method so quickly gives you p I'll also give you thraugh- 
and-through health — health that digs down into your system 
and banishes such things as constipation, pimples, skin, blotches 
and the hundred-and'One other ailments that rob you of the 
good times and the good things of life. 

First, do what ray other priM* winning followers did. Send for a free 
copy of my 48 -phh< l»olt — anrt Strcn^A," by 
Charles At Las, Gamble a 2c stamp for the biggest prize that anyone con 
gain — a handsome, healthy, muscular body that command* the respect of 
anybody, any time, any place! 

With my book I'll send you h chart so yon can give me all your measure- 
ments. Then compare you r biceps with mine. Measure your chest and 
put the figures beside mine. Do the same with your legs, arms, neck, 
wrist and alL other ports of your body. Then get the proof of what my secret 
of 0, r rui reniion w;tl do for you in your hoove ipendin^ ap in etc ns 

IS minutes « dny doing what X tell you -without apparatus “Without Special 
foods, pills, or baths — without any kind of rjuy contrivance who tsoever E 
Give me 10 days anti I’ll give you the proof I 

r |) f f 48-Page Book and 

m #a JL. IL, Confidential Chart 

Remember* it's ess y my way! No ap- 
paratus — Dynamic-Tension does the 
work. You owe it to yourself to find out 
what my secret will do for you. Make sure 
of your free copy of my book — mail the 
coupon NOW, Address me personally — 
CHARLES ATLAS (Dept, 89A), L3J East 
23rd St.* New York City, 


BICEPS 


WAIST 


32 In. 


CALF 


16V* I 


HEIGHT 


5 Ft. 10 In- 


W EIGHT 


176 Lbt. I 


Photo 


CHARLES ATLAS 

IU Ef,H»r 2i*fd St. (Oept. 84 All „ NTerr York City 

llpar Mr, AilM* I (llB vn-jf a^rtain fif 

7 • .i viU live nor, Ion, n Ji**l ihy. ji ■; ’ky fcxwj n nd. Mb n-. uk)i 
.L.i- ... VI ,r if.-.- .is • F .Vf-rl i»l lii« ] Ipulr It ■■.fed 
£-Tn*tll" mid Lb? t.iql|dnn<4m cb-ir: I-,- jilj’ [nnimriiiJMt, 


.VuTir , 




(Sit £■ ......... ..... 

LE*i*-.m- print uf ■■/Itn FLAlNlAJ 
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'NEW 


ONA 


PRICE EVER OFFERED 


MONEY SAVED 

By Using This Coupon 


Sokltli Typewriter Sale* Carp, 


S Corona Division} 

>Ma St. t Chksioi Dept* M 

ShEp mo tho Caron*, P,(I.R r On 

|grt;< a .igo-r.t. If 1 £'■■»& machine, I It m 


c-i * J9.W file* 1* paid; tl 
10 to trjr the ferpeffr 

irn to exprea* sweet aud i 


I'd doDiHoft jH with ci- 
«id fpii i-i m month urn ii the teif.rtO 


4 Cl CO 

to hitvo .... 

■ Hlfm to PtprYB* *KETlt 
KlSaurasiiim 


Js £.1 machine - . 

d; tbs Sltln to TYnsft’n 'with y«u until 
rltor. II i d«Nd* Ir>\ 14 twp H ( S’* 
ffUl EDF IDOatBj* boilt. Yuli ere M 


th^n . I Win 
i!-L (wpa^-h 

*i;Ito yirai 


_______ 

jLildr * gg _____ 

!>v . 


SOARING TO SUPREMACY! 

The Ithnn Hanger is maSUriff Glider history; It her* portrayed 
at the atari of it:? remarkable flight on wtuch it floated aluft over 
EfotinJ for nmra than seventy-fl ve HtrciEsdd from an altitude 
of n>nly ?. : iO f«!t. Spectators xho had only aeeii ord I nary flldtifl 
were ama/Cd At the ]Jcr(urma:Lcc of the itliou RaOjjer. 

And you can BUILD IT YOURSELF for ofify 

Th* Rhein RKn**r Kn cuitroinH nerf Jtefn UinnJ nn tho (flidtr, f s-rtna Eh* tini- 

r*l IU.1L to LO# Eft--' t riiftL rjf i]onr; ,T,»jr In pyenboJi-iJ j yma iue.k» * 

iplatakv, Send Ilk: UnkiF f« iHifetratod. liutttdfv flu* 

Superb Training Glider! 

MEAD GLIDERS 


Dept. B. 3. 


12 S. Market St* 


Chicago, lit. 


RUPTURED 


— EVERY DEAF PERSON KNOWS THAT 

f. I forge P. Wily mndls lucnadr hear, after being deal lor 
£5 yearn, With Artificial Ear 
— hlsown invention, ire ware i-iieru 
flay jitiiL night. They stopped bead 
nnl-Hst and ringing ear.’i, They are 
invisible and perfectly earn tart able, 

MTU one sets Ifiem. Write for hi? 
true story. "How I Got ncaf and 
Mad* Myself Hear. 1 ' AUo book- STflrtat 
let on Deafness. Add rtw* ftar * 

fi*ot|* P, W«|f h Ip#.. iJtif!n*r;n. FL- lldiji;, Dffnde. Uiohinm 


liter being deaf (dr 


your chance 
to own that brand 
ftnpGenuine Model 3 Corona 
you've wsnted^on the easiest 
terms ever offered — at LOWEST 
PRICE ever offered I Complete in 
every diets il: back spacer* etc.* 
MANUFACTURER'S GUARAN- 
TEE. Recognised the world over 
as the finest, strongest, sturdiest, 
portable built. Try this wonderful 
portable typewriter — the same ma- 
chine that has satisfied 500.000 users. 

Yours tor 10 Days* TRIAL 
— Send No Money 

EYimrienra thu }oy this personal writing portable typewriter 
ran *lv* you ! l : 3* It 1 1 > flayst See how easy It is to ran and 
the splendidly typed letters It turns out. Ideal for lllo oiBce 
ilrak, home, traveling. Small, compact, light* convenient, 
Uont ftud out lei- tens, repnjrw. bill* |n p&or handwriting when 
you ea a hove thi? C 'orotia at such a low prLrE cur on such easy 
terms. IternembPr tbeeo Oro brand ftCM-HOchlOM yliflil olit of 
the Corona factory. 

Carrying Case Included 
If You Act Notxl 

Leatberdd cerrykitr case, oiler, Inatruc* 
tlfihi, (rtfi thin offir, Kvrtd a* money— 
in at the coupon. Without del? j or red topO 
wo wilt abndyciu the tlorona. Try It If day** 

I f yon decide to keen it, send na only 12, 
then. 13 a month nn til our epecEal price of 
J3!r.?0 la paid. Mow la the time to buy* 

Mail tMupon today | 


atMeteg, swimmers, dancers and men 
and wfimeii doing liartlj tiring work 
have found new comfort anti relief 
wearing the Brooks Appliance with 
automatia air cushion. Can ? t be de- 
tected under clothing, Retains rupture 
without gouging springs or hard 
pads. Each app] iance made to meas- 
ure and sold under absolute guar- 
antee. A vast improvement over hard and unyield- 
ing rupture devices, Sent on 10 days' trial. Write for 
free rupture booklet sent in plain sealed envelope. 

Brooks Appliance Co*, 1 07D State Street, Marshall, Mich* 


QUIT 

TOBACCO 


X-o matt or woman pan kschiwj th* 
harmful elTept-i af tobEieoo. Don't try 
to banish iinairjtil Lthe Hold tnbatco 
h sa upon you. Join the thoussuds ot 
InvcTcrata tcihacco (L^ara that have 
fiiuttd It easy to quit with the aid Of the KOPlfly Treatment. 

Treatment For 
Tobacco Habit 

Succtsaful Far 
Ov«r 50 Years 

i ekty ha nl&h itl t cm v i nif fur tobacco, \\ me today for Free 
Bnr>fc eel SHUT how to- quickly Fran yolltst’II from the tobahho 
habit and qiir MoEW-y Back GUftrautec, 

h *••<' !nmf" ■ K Tr^obnent f«r Liquor tfwt Tifvvn.. 

]::• •■ !,■•?. Nnnt ah I*. T. Cur rs ■ i'n .1 :l fijio-e Slrictlr inri'i*. iii.il 
THE KEEfc-EY INSTITUTE P«pt. fl-gST PwighV. Illinol* 


KEELEY 


A 


PROVEN GERMICIDE — 

For a clean, healthy frtalp UJC Lucky Ti«et* 
Destroys germs, and gives to thin, falling 
hnim new Ilf* and lustre. Ddicutelv per' 
fumed; world's largest seller at Druggijts, 
Barbers, Beauty Parlors* Try It Tadayf 




POPULAR MECHANICS ADVERTISING SECTION 


43 


Men Past 40 


MAKE THIS AMAZING TEST 

Medical science claims that 65% of all men past 
middle age are victims of prostate trouble, either in a 
mild or severe form. Loss of health, sciatica, blad- 
der weakness, nervousness, aches in back, legs and 
feet, frequent urination and chronic constipation 
are a few of the more common symptoms oft times 
mistaken as attributes of old age- A new drugless 
gland stimulant, perfected by a well-known Ameri- 
can scientist, now offers victims of this devitalising 
ailment a wholly advanced method that has shown 
startling results in many of the 100 r 0QQ cases where 
it has been used. Test it on our Gilt Edge Agree- 
ment, that UNLESS YOU FEEL TEN YEARS 
YOUNGER IN ONE WEEK. YOU FAY NOTH- 
ING. This bona fide guaranty accompanies each 
treatment. Send today for the intensely interesting 
booklet* "Why Many Men Are Old At Forty," 
written by the scientist who discovered this method. 
It contains information that every man should 
know f and explains in a pleasantly frank manner all 
about this common ailment which ofttimes makes a 
man old before his time. It is absolutely FREE. 
Send for it today. Simply address; 

The Electro Thermal Company 

2033 Morris Avenue, STEUBENVILLE, OHIO 

Western Addrm: 

Dept, 21 , -K. 301 Van Nuys iUdg., Los Angeles, Calif. 



1000 WONDERS 10C 

Be Popular — Learn to EAMrtaftt! 

A njfiif arid Mystify your friends. Our 
famous "Hook of HHKl Winders" toil- hnw, 
Ks plains many atartl i»ii Trick* witli Cards, 
Coins, etc,, you call tlo. No ^ kill required. 
AIrd complete Catalog Tricks, .Jok*-*, Pm- 
alee, Novelties, Postpaid lCJu. Send today! 

LYLE DOUGLAS 

Station A-iO Dallai, Texas 


TRUSS USERS 

STUART’S ADHESIF P LA PA O -PADS ore pa tents My 
different— being mcctl ^0 ico-che m ico appIkMors— made self- 
adhesive purposely to keep the muscle- tome calk'd “PLAPAO" 
crintinucvusl y applied to itte affected parts, and to minimize 
danger o( nipping and painful friction. Hie fabric is ■roft ns 
velvet, and bo tug adhesive — 


— cl i ng s 
closely 
to 
th* 
body — 



E»*y to nppljr. Cdmpil-ftMy 
in Cii pen Live and centra* Labi* 


—without 
straps, 
buckles or 
Springs. 


For almost a quarter century stack? of sworn testimonials from 
many different countries report success without delay from 
work. Process of recovery nn turAl , after which no nr\ p p 
further use for a mechanical support. Test of kl/hb 
the remedm] herbal factor “PLAPAq” sent you £ 

No charge for it now or ever, 'Write nnmq osi coupe n NOW, 

and mail TODAY. 

Plapao Co., 2621 Stuart Bldg., St. Louis, Mo. 


Name 

Address. . . , 


FREE — Trial Plapao — FREE 



See How Easy 
Tbu Can Leant 

HYPNOTISM 


PRY FREE 5 E ATS! 


S isn For yourself how easy it s» tt> inftfter the sreat ocirucc m 
llypncrtfeni — hflw quickly you can Pare to bond people io your 
Will — banish fear.i''*rry and oppiMltlon — increase you r earttinKX 
— and force itlbctd l" bU'c you tli« recof llklon. power, and admlra- 
tii-jD you deserve- I'll sJujiv you how tr> use I 1 ■- iireat force to help 
you rn filler every sltuntlan or The l ; ivo Day Trl*l is Flit' it ! 

In Just a few l-ours I'll teach you the hidden secrets of H y pnof bm 
— the rnelhfrfib used by the great at*erctor& — the fl-mSElng tldlign you 
can accomplish once you understand 
this (Flighty power, Yi>u can Use It ro 
overcome ylwtaCley, achieve your Eondrat 
ambltiivrM and become MawTTJR of 
yuUMtll. friends and acquaintances — 
either sex. Kiwr you cart <jull belli i: ] u r* r 
one of the ernwd — how you tiothI not 1 c 

prtpfvpiiLif , k«firi«Aihit* Df UBlil(.-PT A IT l" lilt Sutittf. 

Thrcsuc-h itHfiRY power tc-*u f«-n brAE-h. htrw to 

■ 1 u nd ii\ll — dceGuULbie-— LU Ej.I-KC ]TVUf MJt wLlt JGTI 

T&ut fic LtF bbl! „ „ 

J u li in HfertliPlE NEW bwk. T&r FciZntt *f IT ijj- 
■naTLt'n, tlrO W*irW fnnui'.s hjrfnii Ll* 1 — FrftJ*. L. E* 

Yuiic.* W¥>7ill 1*11 n-»*=Ail. C*reflullj“ iu«d*d mrMa 

nf ihin EnwtLiUitinr pnlijpr i fir i-.uE iitly HfilLtn* 


lii# liprtbodl B->14dl hypftniiptF, Pfup by nl ep— but 
!-nB pk*riF "*1 ■ ***!*■ U>* "I' 1 * rt*r»*l lippBbiypm, 
1 HrPDnCla Mir f , %f-r ii I EiL 'IWpAtl'}'. biy* let 
■ythrt V.-IIT mliwiB, Hnifl B htlfl l>Bll lilf. Tn#tbi>M *4 
Fy|‘fc!-t"i PIPE i liri* tn- wiilc* Elia £likj,fM-l; r LciW Et« irJfc|L|i 
■Jicinty 'J*! iiyiRifjL:itiiil 

Try S Dnys FREE- 
5 end Wo Money 

fo t? T, o <J C nb ITT ,, lt.ll m(. V |,'1 114 LtaiJ 

b»b will Cfirh Jfim [Ku Fflfbfi I.t i I HUMf 

I.JIti. f‘1.1 W# "- 4 ;! hir.i! yr,ii a. n.jiT wlLJmul riElt 

ini Jit|trjiy|r* | flimiit y rl I |i nn J n_ivjl tli4 c%i*.iLrf«?i . 

WKrn ir-* iHJrtiic ifriv'* ;.nj» [lit- tp.» rrwi*I 

li'w prlrp ■ct 12 HI 1<“ Mill' I* jb. "J r.ri4 :--^F 

e lip ji-.w+j* or IlfpiDtirm & diy, 1 J( p,ni *aiiiid 
ijn-i ri'.-l id 1114 * 1 , r-etiirn lh* Imak bciJ rnu.jic.sr wJU frr 
it ohm. 

FRANKLIN PUBLISHING CO., 

De|iL L ID, SOC N*. Clarke ShTEtl, Oii«aeo,HJbn*iB 


Mysf cries ef Hyp* 

nutism Revealed 

How tn Ilypnotl^N? tit 
a Clanra 

Ruscvptlblf SuTdrCl-: 
I low tu ilypbutlze 
by Telrpi 1 □ na 
limw tu Giro an Hn- 


tertHinment 
How to \Takc Others 
Obey You 

G v 1' r f u u] I a k Bud 

mu in 

How ti> Du Dozen* 
of HvjblHJtlC Fonts 
1'i-t- of lly|iniitljiri In 

u tk^rai luiw 



('rank I In Pub. Co M Dept. I.-JO, 
Filhl Vo. Clark St.. Chicago. III. 


Hflrvd ris rjj"jr JS’UbjIdi nn tvyoL"- JF^n .‘Vim™ n,f FTvmitF'L'm — bT Fjc-f- 
Vj-iaiij. Whon b-yjk arrive*, I II puTr the jK#tm»n JncilT fJ.iO tilim EHifLa^i-. Ill 
mr. full MLln&rd hllcf Idttyn' IriflJ, I ULir FtOra LjiP br>r i Burl yNu ■ r» I' - ' ipE'-ir-iI Juy 
rrMiniji, 


1 ffa-r 


.ytitil a-Brf ,V* 


Swo- 1 

l r rn n *T* lik r I V ill L* mil wIjbti f<“1 hiFiri rtll*. « n .{ (-J JO wiEli p^uehib ud Ifrt'll I 
W 4.r !jiw y { lar«i. L. mUibJifttB ClLniK L . ii. *rl«d tuil *ib |i iv^r. 
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Tobacco Telia on 
TWvauft Syntem 


QUICK RESULTS 


Try mg to quit the tobacco habit unaided ia often a losing fight against 
heavy odds, and may mean a distressing shock to the nervous system. So 
don't try it! Make the tobacco habit quit you. 

It doesn't make a particle of difference whether tobacco has been used 
for a single month or fifty years,, or how much, or in what form — whether 
it be cigars, cigarettes, pipe, plug, fine cut^or snuff. Tobacco craving usual* 
ly begins to decrease after the very first dose — there's no long waiting for 
results. 

Tobacco Redeemer contains no habit-forming drugs of any kind and is 
safe, quick, pleasant, and thoroughly reliable. 




Not a Substitute 


Tobacco Redeemer is in no sense a substitute for tobacco, but is a radi- 
cal, efficient treatment. It helps to quiet the nerves, and makes one feel bet- 
ter in every way. If you really want to quit the tobacco habit— get rid of it 
so completely that when you see others using it, — -- - i 

it should not awaken the slightest desire in yuu j 
you should at once begin a course of Tobacco f 

Redeemer treatment fur the habit. / j ;J (0)/*^ ~~ 

Our Positive Guarantee / I 


tobteto t'iobiil 
!Ma,n«E Virility 


A single trial should convince the most 
skeptical. Our legal, binding, m ney bark 
guarantee goes with each full treatment. If 

Tubaci:u Redeemer fails to- hanish the tobacco habit j 
when I a ken according to the plain and 
eaay directions, money will cheer- 
fully refunded upon request. 

Let Us Send You 
Convincing Proof 

_ If you are a slave of the tobacco 
habit and want to find n sure 1 quick way 
of quiEdngr “for keepp.' 1 sou owe it to 
yourself and to your family to mail the 
coupon today or Betid your name and 
addresg on a postal, and receive our 
free booklet Oil the injurious effects of 
tobacco on the human system a ad posi- 
tive prrHi-f tliiil. Tobiffo R«d*r mer 
does quickly relievo the habit for moat 

ueera. 

Newell Pharmacol Company 
Dept. -.IDO. Clijrlon StiiLDn. St. Lwit, Mu. 


NEWELL PHARMACAL CO. 

Dept. 300 Clayton Station St. Louis. Mo, 

Pica.se send, without ohligratfniE me in any way, 
your free booklet rejrmrdiinK tho tobacco habit and 
proof that Tobacco Redeemer baa relieved the tobacco 
habit in thousan da of c&aeB. if it f&ilB my money 
tv i i l be ref u nded, 


Name, 


front You the 
pi M.>art>l. Com- 
forU. Lioutiu 


Town 


iVjl." ! 

1pSi~i 


1 Tofeaeco Stunt* 
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Physicians Praise System 


Throws Away Old Trusses! 

T. M, Cannon, California, is ft spltn- 
did eiample that typifies the success 
Which Mr. Homan'* invention has met 
among ruptured people who test it 
rigidly. H® tried m any types of trusses 
previously. Now i hanks to Magic Dot 
System he is able to teach, boxing and 
wrestling. 


Amazingly Tiny 

Although the Homan invention makes 
it possible to secure and safely retain 
Large and severe herns as, It* most im-< 
portant part— Magic Dot— -can be con- 
cealed by two fingers. It weighs less 
than 1/25 of an Ounce. 


Ohio Scientist, 


John G* Homan, whoae discovery 
often ends truss torture overnight. 
His newest method weighs only 
four ounce*, is soft os fi«h und 
often gives nature a chance to ac- 
tually heal, Mr, Homan wtU send 
a free sample of Airteje material to 
ruptured* 


Among the many physicians who highly en- 
dorse Mr* Homan's invention is Dr. J. B. 
Walkimihftw, Welltburg, W. Va. “I have 
never seen anything before that *o sets the 
Stage to help Nature heal a reducible rupture. 1 * 


fan’t QTinf Dancers* stage 
La " 11 people, awi ru- 

men, athlete*, people Who engage in 
strenuous exercise, pratie this new way 
to help retain and heal rupture. Many 
report they exercise freely And their 
ruptures never come out. 


For Old 
Or Young 

One man, 80 
yean o 1 d » 
who has been 
ruptured for 32 
years, reports re- 
lief at fast from 
cruel trusses* He 
says; 1 1 1 have 
been tr i mm i n g 
the lawn, work- 
ing- on my knee*. 
Magic Dot and 
Airfcex are right 
in place. 3 * 


Rows Across Mississippi* f t 

man, to prove his relief from any cruelty, after 18 years, 
rowed a skiff acrosa the Mississippi two miles Upstream 
against wind and choppy water. 

1 WORTH MONEY TO RtIPTU REO * 


1 New Science IftitituEe. 

2176 Clay St., Stoufrcnvitte. Ohio 
: SrnJ mu thu fret- rumple of your 

AiiIia in . 1 L L’ ri u I and full tl,-1 .iiJ.* of 
!i your 10-Dny Trial Otter on Mm 
l| EfHd«acy Model. 

I Name, 


AddiU^, 


I City, .......... ................ State I 

Print uddrt-.vx mill Ih- nutu of reply j 


‘'Breathes Air” 


Mr. Horn an 'a new system is really a 
twin invention. Airte*. the flesh-soft 
padkt. fits over the rupture. Above 
photo showing bubbles coming from 
Airtex submerged in Water, demon- 
strating that it breathes with the 
movements of the body, II is wash- 
able and sanitary. 
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Electrical Engineering 


Learn at Home 

of the heat ways to prepare for a good position in the 
Etectrical field pr to have a busiitesa pf your awn through 
the home-study courses of the International Conrespoiukwce 
SchcMj]$ r 

Nearly $20Ci,0(]0 has been spent in the preparation of theso 
ctmrscs amj they have been ear:orsofi by Thomas A. Eiiistm 
Cind Charles 1'. Sleinmeti' — the Jato ^electrical wizard'" pi iho 
General Electric Co. 

IlL-re are some of the- men who have prepared these eour<;ra: 

Epgar Knowxtom — EJ ecIriai] En.iunei.T T Alternating Current 
Engineering Depart silent p General Elect i-ic Co, 

}. Lester Wcx'jjjisbjooe, E.D r and M.E. — Chief Engineer of 
die Electric Storage Battery Co. 

S. A. F letch rh — E lectrical Engineer, Superintendent of Ser- 
vice, Alabama Power Co. 

5. II. Moutewsos — Designer of Alternattm; Current Motors 

and Generator, AllEs-ChaJmt-rs Manufacturing C \ 

O. J. BusuNELi^Supt. of the Meier Dept.,* CinAttionwealLh 
Edison Co. 

M ail Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Beg 5700- F ScrjiRtnfij Penria. 

W Sir, out rest nr ohLlssrtiiHU ai-ivl iw a enpy of True book- 

let. “Whd Win? and Whyr”' and full jiurUeulMa itsotit Ulo csuxra 
Wfwe which 1 have niiirUeJ. X in tlid lUt belwi 


El«rtr|c?| e its Inter 

Elflftrreisfl 
EltstriQ W imnq 
Eleetrifc Lishtmj 
Arch Itert 

Architectural Draftsman 
BuSliJLr^ I’crcTtijn 
CpiMrf^te Tiull !rr 

Cmrtraetcir and llntElrlre 
Struetura I J >z -if 1 k m a i| 
Siructsirat Englnet? 

Heading Sh-ni Itliirurlnlf 
Telegraph Enffbwer 
Tcle-p-bo^e Work 
MttbfuiiCal T-m; 1 ncrr 
M&rhanStil Draft; maw 
HatfCtift Ebu Pritr+lm 
Toolmaker □ ^itnrnmater 
-Civil l , ’n-lwci , r 
1 13 'S urve ylnjr * ml M n pp In z 
ElrLdfra KnzJneer 


□ ENttrie Draftiman 

□ Elaetrta Car Rvnwini 

O Electric Machine Pailsn^r 

0 RflSic 

number and Steam Filter 
i‘t unshinir Inspector 
‘sternait v lumber 
floating and V emulation 
Sheet-Metal Worker 
Steam Engineer 
Mai' i no l-lniE Inter 

__ cr:iC 1c ii Engineer 
. IE. IS. PcnhtlOM 
[ jElieluvay Engineer 
[ 1 Chen 1 1 b try O Phil rum i- : 

f I Ft*! Mining Krijrlin'^f 

[J ,\ F a r I ;ra1 1 on m Assajcr 

1 I Iran an I fjtE-ri Worker 

1 1 i 1 1 ‘ Over-nut «r Sitpt. 
t \ C i-ll&n ,M anjLi raiAiLci ng 
1 1 Wwlcn M a n Ufa* - 1 U r| ng 
L I A grlcult UTd □ Fruit G row! rc 


JSI 

> 

JM 


I j Poultry Panning 
|J Mstheosaitlcs 


Gas Engine Operating 

L A utnmy b I It) Mcrlttii -■? 

. Aviation Engines 

BUSINESS TRAININO COURSES 

Rustnc ^9 J> fa n acemen I 
I nduitrfal MandfctiJU'sst 
Personn ■ l M-= n».« em uJjS. 


I Traffl* M^haJtemenl 
AiKOUii 1 1 mg ami C. I". JL 
Cparfilra 
]Oost Accounting 
|R<ii -ilS 

lKtcraturlal Work 

] Span Lull Q F-renrh 

J Sntr;ninfi9hlp 

AdrertlllnJt 


J3tu;inc;;s Co rr L«rpt>ri d vo rfl 

Cun I ies^I l^'ilK-rln g 

J?TLeii-!.tfriiplijf and Typing 

ni^filih 
ilCLvIl Strrlco 
iJlallTvay Malt Otrk 
lMnll Carrier 
1 Crude HdjiMfl *ubjis'tfl 
Jriijth School Subjects 
3 Carlonriinf 
l IllUitrntinff 
. ^Lumher DeiiEef 


Name..- 

A'iilre-is 


City 


..Stale..- 


OcrUEuCldfl 

}f -jn« rriltld to IVorffifg. tend rt.i > rniip.j?i Efl- f>.. r fnUfnoiitrtmt 
LVrtfjfjuJitdturis Si &SQi# rwnl iurtj Li'oitcdf,, Montreal Cottud'i 





Muscle Builders 


Eflally rnji^lfr foate which murwem dlfilcutE. 
It you want pltys Irul rnlture fop he-alth this 
ptjLilpmeiiE. is whut you need. SAVE AV 
least HALF! we fu.rnt-+li Ptneabio chest 
t vrwinder adjuatoble to ji(»0 Itm, rtwlfttaiwo. 
Made of Dew liv& extra strength rubber to 
nlve rrwtetan™ rffiedud for sure muscle deveb 
opuient . I h alr of nstenteef hsod grip dOVCHoM 

S ower £iil scrip smi arsi^. W aU ejiereLsIng parte 

PVPlop tiJU'L. arm? arid k'un. 

Head Biro-p permits Ovtrmso 

’■ Develop 


GUAFlANTlt 

J'lntLre flatla- 
faetLoii Kuur- 
annsetl or 
moucy t'O-eh. 


or UMk musrles. _ ..., 

Iw in pKcles with fnatpirap— 
Klvffi spMtl. omlursnce lllui- 
1|„lid MMStt nlniwfl h.j w tu do- 


yelop any part oi body , 

$en<| No Money 

Ptsul TUMng and flddrtKH. U « send all by re- 
turn mod- Cay iK-slsaiuri ?l|,75 p-hig postage. 

MUSCLE power CO. 



ire 1w IUwir> F.l^uwt! WnlrH*d? 

GlCKJfTHjT iml athL T p^itluCi, €«lfJ 

■Ifii#, iJLm?- ►JM-lii li rid bwh^ialTn-H »r- CiiHK-O 
NERVE EXHAUSTION. U- 1 . j. r I on I < *ni V inr. . Jrir 
»i- t nc-v#,' [.■ nfj) L> ■ r-!A Si 11 \ EfiUa . L lljluiL'.l Blfldi *f1 \ i jbIl:L ii«u . 

S'.d ase lirf- thbC IIMlIrtf kish. . .. 

WrCHAflO B LACKS! ONE, H’479 FLATIRON BUILDING. N. V. 


Great \cw I nvention 



For Seeker? of Health — Power BvnUty 

el co Electric health GiiHERATon 

Ci-niT-.-L.-H sii^ji 1- requeue vVWl^l Hji. . Mu.- •.<»:.><. -• ' ilifJ.t'Ml. 
Meokal Clnsirkuy ojid Uwd', L «r K*Hir^ d.»kiMt 


CunsUiM AitTLii. 
teal* p«r ym. 


Tor Rwik TMAliudnLa »(■ t™ Jrti 


PBPf Ctnfllf .‘MrribhuhiB 

r net PUUW Ntw Innrwwn li'-vilhlitn r>»v r - 

Hclf, B*i BI hwuk emrir, Bo wkelljf *h™. Writ* ToUa*. 
Lihil sr^om G Ca.. 23ZZ 1 *m1 Ikv> ***.. D*(rt.T3.IM,CaiMl* 



IDEE R ad >o i 

t\LL Handbook^ 


W'rltc teiday for i^flur onp’- of tho PCW Hart In AafiDClUt Ion 
habdlKKik. Showa you ea.sy wayr t.a itiafes m .rtej mil 

did, Trlli. JfD-.l JlOW C >r ir.ir-rFit-.ri i.rp rlrrtu I iTil up J". un liv. r l|.i>ri 
li In#-. W'r.ir r«r |!‘lw>F« I.fo I nrLic h. JIEM Ml coil r*" 1 * 

JMLE RAbtO IUNDBOOK. . 

RADIO TftAlBIlNC ASSOCIATION OF AMEHtCA 
Dipt, fld-9 A513- HlwMwwi A»*n “Iwi* 


on i 

1 


Srnti w.f want special aJi FK EE, 
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made to your measure in the 
latest style, would you keep 
and wear it, she wit to your 
friends, let them see our 
beautiful samples and 
Splendid new styles? Could 
you use $3.00 an hour fora 
little spare time? Just write 
a letter or postal or fill out 
and mail coupon at side for 
my pig new Swatch Liu* 
Sample Outfit and my new. 


ceja I offer FREE* Even 
ge 

send anyway and learn how 


you don't care to be agent. 


it all your own clothes 

Fill «l ecu gum uj DiiL 
L, i. A$m — 

BANNER TAILOt. 

Dept 25 Chi 

-4— Fill «ut co upon at tide and mail 



GIVEN 


- 1 !£:|i i7*22.x 3 3 inch 

™ r rrf radio bli, licenced 
M yillJlT liX'r A, fat- 
h lar pri re 

$50. tircatcsC yre- 
. m ium offer ever 

I !, 1 muilv. Gffcft fiit 
- j 1 peU Ling only 12 bot- 
jiSII 1 tk-3 I vrfume alrSjt; 
Mill each, giving Ptr^ 
Sail I furor NovcIlIcs 
, 1 1 JVi-uund rs-ntittiflji 
HTJ 1 )! 'i a a per ohm En etn 
■Pji L i "■!•■«. fte-uil tup mch 

— ■. ! 1 fciflT. Wfl tnJ«i *-iju. 

1 1 '■ TREVAUX 
liE^i^ERFUHt CO, 
CEfT. 5A7B CHICAGO 


BIG SIX-TUBE RADIO 



Experts 
Earn up 
to 

125 “ 

a week 


Make Crowns, Plates, Bridgework, 

A-t-jr- fnc flAHfictc We tench VOU to TUiikft rubber 
CIVb iur l/cntl3l9 plate--*, crowns. bridge work, enolal 
hji.se dentures, etc*, for dentists. After graduating you are 
ready fur a job at cun open your own laboratory. ,Wc juvlst you. 
f| am 4n J TboufmndH of dentists everywhere 

WMM d II U Syrwl work to aiifieiULJi lead dsntlds. W c 

U:iln you quickly Ln day OT night 
IfPr IrlvU school ft Nr thLs UfiCfoWded Hetdr 
Classes— no bonks— no mcchnblen] eitperlePOe necessary - 
fterk your way thro school, IV'e help you find n Job bn meet 
your expenser while to king mir training. ItaJlrcmul fisre allowed 
hit IQ&srest so hoot. 

.l/y SlLlyL t ® *. i B.LL J ® £. 5 . 

McCaRRIE SCHOOi- OF MECHANICAL DENTISTRY, 

133S S. Michigan Ave*. Dept. Chicago, 

Without ch?t or obligation. send me your Illustrated book on 
Mechanical Dentistry, and complete inrormatlon ms ic mV 
opportunities In dental laboratory work. 


Name 

Addresn 


^Addres-H 





■Get Into the wide open spaces where w> JimEta ore placed on either 
speed nr opportunity. Aviation Is the fasi c?t tiipvjijg Industry in 
this swift moving age. It id a young ffhui'jt game and a. young m;in‘H 
opportunity. TIPs id (he chonm of a life lime iur fellows with LiTttLJ- 
tion and dettrmirjiLUon to succeed, to enter a brand new business 
and grow with it to llUfiDClfll success and power- Without a doubt, 
aviation Is just bcjtiiming Its biggest development. It Lh high time 
for you to make a Atari in what La destined to become one vt the 
World’s mo&L important industries. 


Universal Aviation Schools wLII train you Id any branch of aviation 
yon wish to enter. If you wish to become a pilot, mechanic, welder, 
or cater (he business end of aviation, this National System of 
CaiVfTtliuem. Ay proved A vial Ion HtAool* baa Just the eotiraC you 
need pad the highest type of equipment and p4*rsonneL to train you, 
Send for a copy of the book. "Aviation — What I| Mean*? To You." 
which describes all that Universal Aviation Schools have to oiler 
you and Rives full Information about training and tuition. Write 
for your copy ol tills Free book today. 


Sent 

free 


This interesting book about Aviation brant LfulJy 
illustrated, contains a wealth of Information. Sent 
IroG io men ] aicre&ted id Oil toting aviation. Clip lliO 
coupon below and m ail , 

aim 
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- FOR^/Tf ADY WORK £BIG m-UAM 







_R .• I 


Be wise — Ixi fores! gh ted — if it's good pay you want — a steady job with 
a real future — answer the call of Electricity — the “daddy” of them all 
— t he giant of American industry — one of the world’s greatest employers 
of well paid men. 

Le arn Electricity first— learn it easily and quickly In your ?p:iTc time: — - 
the L. L. Cooke way I Prepare vouraelf to step into a .steady job, 
where others easily earn S60 to 5100 a week and more, in Radio and 
Television, Electrical Contract in g, Power Plant Work, Aircraft and 
Automotive Electricity, or Talking Movie work. 

Today as never before Electricity* on which all other indust ri.es depend, 
offers amazing opport unities I Get into this big pay field — act 

now — learn Industrial Electricity I it 1 * the key to success in 
^ the most interest trig,, best paying work in the 
world — and its remarkably easy to learn the 
L. L. Cooke way. 



Learn Electricity the 
Cooke Way and you learn them all 

Practical Electricity, Radio. Television, 

Aircraft and Auto Electricity- It’s the 
great ALL-IN-ONE Training — made 
easy by t.Iic famous Work bhect and Job 
Ticket Method. You learn by doing! 
frix Big Outfits of Tools and Apparatus 
furnished without extra cost. 

Write to ''headquarters” for advice and in- 
formation — investigate the school that is now* 
preparing hundreds of moo, and has prepared 
thousands, just like yourself, for big pay jobs in 
the world's greatest industries. Don't wait^ — mail 
the coupon for Big FREE Opport uni tv Book— today! 

L. L COOKE SCHOOL OF ELECTRICITY 

Dept. 16 21 SO Lawrence Are. CHICAGO 



vtmmmoK 


L. t- C oek? School ol Electricity. 

Bf-pt. U, ?15B |-jwrcncr Avc., Chk'jqt. 

Without ■ tEiitttnlJon .. Burn! m r ynui imnh 
"•i$Wrirla C»f 5T3 p;ir-.;lri'1tv" fl-Fttl t"H 

me afHtJiit your ALL-IN-OXE I'rJiinLusi ■ 
S’ our Moory BlicL ol juKt Job 

Service. 


Stttr, 
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Classified ^Advertisements 


WORLD'S BEST WANT AD MEDIUM 


Advertisements in this section,. 35 cents per word, each insertion, minimum 10 words, payable in. advance. 
To be printed tinder proper classification in October issue, copy should bn in our office August I&tk 


advertising agencies 


ABYERTISE — 2* Leading BuntUy news- 
papen, -ii nurds 215 00. Emllent for ob- 
taining help. Bailsmen, or bun Lite sb oppor- 
tunities Infm-mmliin 1 h fl-ni5 twit ppvlng 
datlietf, mail-order wc*hll*1i. immllilltsl. 
hut 11 Ihg Hits, everything- Free 
An*niijf. Great Xi-rther n Bldg,. I hicago. _ 
' CRT Into ■diettuioK- Learn quickly at 
Nime, Kiperten.ce unncrMS-ary. ^ fasjr 
plan No ttvl books Ui«L Practical work. 
Old flitablllhed achoOl. Hend haute *fd 
drcsa fur Inl cresting free Imuiklet, r&s*' 
Haris Hchncl at A d certla Ene., Dept. 

3r,tlj Michigan. Chit ago. 

el [Vf A IN K» 111 :!■:■■ . PTf, ■ M -=tTl liU t liris LlUjMJgtl 

^tabiicat Loci fl^vfjrtlsiiigf Mutln* SIBJJ 

43d. Now Vntk. 

A ■ trending SCI our ^tfilop. NO 


charge. 5“» years In Im-incs*. The largest 
clsrstnetl age pry In the ymrld. Anlervrt 
AdTtrilitlhg rAgmStf* Ifltl N*. L* Balls Si., 
Thlcagn, 111.^ J ^ n 

■ | if.ii Advertise* Rale O u I ■ Lfl . 

d 4 pages. include everything- Lwrst rtiM- 
>], El, Brown Advertising Agent}’, HO H. 

Pcarharn. fTtlfagn-- 

TIME Founts In applying fnr pa Wilts. &W 
pajrefi lSi ami 133. Flarenvo A 0 Helen, 
HegiateN'd Patent Attomciv U aldington-, 

D C. 

“ l\{.:n Display Irbcr Lament 59 rn-nga-- 
Xjnefl year 'fJl. Wood's Popular Slices. 

Alla n tle City. h'-__ jj 

_i_ XGV ETtTlWE rn."~ rural weeklies. Lists 
free. Meyer Agency,, 4 112 llirtfori. St. 

Lflul " J A f cK _ . „ — . .. . 

BE A ('IT' 'Si-nlhHi-n Negmer tti rough inHr 
Ann newaipapei-i. Write 1 It, L. Stridden. 
Jr, Dpi (HU, Htaunlon, V*. 

FOR ADVERTISERS 


ADVERTISERS: H<wc lire your rreUll*? 
Are you mint I he right media 1 Is 1‘tsur 
copy rlgh! 1 Send snmolM of S dir llmmurs 
and outline of Jinir adrertlstnR plan with 
SIP for frank ctitwI furtive crUirkaiti- Vhlrago- 
| T nlnn Advert I slug Agency, 20 'V, Jaetxm 

Bird . Chleagt}, _ 

D V E ItTl S E VO :" 2ft Wm-'ilTTTill ilia* ad noa , 
three Inperl inn*. SI. 2d: circular? mailed. 
4(Jfl 51.(19. Mai Ling Bureau, LawndaLe, 

Calif- __ 

^ [ t VKWTJ S t;- Tn cmlnllr papers: low 

rates; lists free. KCaMf. Hartford Bids., 
■Cta leafip- 


SALES PROMOTION 

^VTtlTR Any leircr or taeerllsetttent, 

(ins dn]|ar. Advertising- apw^ifllist ; na- 
tinnal iirirritUrt. H-vIHart*, DLI1 Pine. Lap* 
Tteaeft. ra llf 

SEST) T>d11st hill psr analysli nt yaur 
aaict plan iln.im|n£. Times Building, 
Watertown, N r V, 


I'M Ffi R M AT I DN StHVlCL AND COUNSEL 


ANT Trip mat ion desired. Where to buy— 
where tip kH- Csnurt niHlep ma pmlilein* 
tnlliierlPg yin.. Mull H hill Hpeelally Bi- 
pe-t. Rm li f l. SatrL na'.v. Mlrtilgen. 

Mftfl Anil wfiiii eni aefnl - fur f nfomtai Ian 
pip ilir Cf^at l!K3n "fh^ijia's Worlds Fair." 
miw tinder- ennstruetlnn. ^end il.'SS to, 
H^hurHnrjf On. , Bni llbiH. (Ihlra go. Tit, 


TI1K (Isirilni-tf seasinii Is her*. Kend fi:r a 
tii py of fair tw,k ynlitted "‘Outdoor Sports 
lihe Yesr'Hotmd."' 11 li on mHfelng all 
nvrfa of d™tcei fir CHSldnor recrealton. Pny 
p- si rn»n pr[ie I3.r=n. and frp- ryn"s p r stajro 
when delLiN'ed. PdfUllif Merhanleq Prcsa r 

jtonia H.nf, 2Q>n j.;, c ^jsa n.i-1 . > 8L., Chicago. 

ItEFRTnERATTNTT lirnrhlne. htimemBde. 

TneiflCIHSEtf' tit hid hi. i ISM'S lirtlrr j^rrlre 
than Ire. Till* and n?lt wilier p rort (i*a | arti- 
cles In ni;r hwlt "TTnme Mpehanlrs. ” .Untl 
fl'h fnr (Ills aptl H 'lTnni]S>rnk for Women," 
mp>r n 1 n Epsr 33 L cirpnhlw hmowhnld hrlpp and 
pjiy ppplmin 9fi ^ent* and ppRtgce fur the 
im-iv Pmolti, PnihlIht MertinoV?. PretP, llin-iu 
601, suit K, Outariu Bt,, ChJcugOr IU, 


AUTOWOBILES 

TIME Cotifil * III atipl'' I rig fur r 1 ■' tents. Hrp 
liagej in I aii'.L 135. rinrelmo A crltrLen, 
Eli'ghlcret) Patent AUoniry, Wg siting ten. 

V, t-. 

IjL E i fi'HHMT, TriiuhJL tMeoiing op the 

tnitlor car and airplane- U«iu r f trust to luck 
or jtuess wnrk. l.eartt to- make ecery motion 
count In taring an r| repalrlni:. Senil fnr our 
standard 4pri-pdj?a book fi f eJeclrfclins and 
merhanlcs. Suit dli grams, Himiircda of prar- 
tlrai IrisU. I "ay poEtman Ji DU plus past ago 
when delEvered. If outside 17, &, mnlt when 
ijriieTlflpf. Popular Mechinlcp Pt«i- K RDOeci 
A ot r tfOG E. OnttrEu Si., i"hlc , asn», 

AUTO 1 ailPPLIES 

. INEXI'E^HIVK Ruts Fnri] fheimldT 
iTuiSaon, Ep»i, all rara— Asfc Bntcwnohllo 
fleule^- 1 'Safety" minor- hlPtte allarhed — 
chriuH 1 urn , Si ill), 8cnl isprlhga |1 (Hi set. 
guaranteed. Catalog Ernf nit rttilioit. Uni- 
versal Spring Ob, Soil Butul Aw„ Grand 

Ragidi, Mlch r 

CHROMIUM Plallng tvnvdcr fll*tM Iron, 
Elcel, brpss, cupper and udicr. without elec- 
trlrliy cr machinery'- Otiaranleed not Id 
iarulslll pint fan 11.50 prepaid- flun- 
mtlnl Co., Avi. J. Decatur, III. 

CAUBUN Nemover, almplT is Riling ynur 
radiator. No burning or twnAvlng parts, 
Llhcral supply 5IJC, prepaid, W, Jlay, 3 All 

W. f 3 fund , A vf. , Lea go, 

Electric Arr u^iiilus iirDtin* nmnH- 

ahlo atitwTii'il Ltq r-liu;;-. Ki»j' payurtentrt on 

enrol I no OF elcrtrk. Hnfmri R pothers Weld- 
ing Division, llos M-li'iJ, T roy, Ohi o, 

Ant it pari -jV-'jTi 7 ^ r itohirs , foe F- 

chds, jadlitflrr. wheel r. genera tufa, UllliU- 
rctnis, biakrllnEnr SDEe, t f rrd parti III- 
?it% off, Bright man. litHJS Main Bl,, HaFl- 

fciTil, Conn. 

PROFITABLE Electric t rnuhlo ahnntlng 
with new arid rcrindllisUlid aLltadlrFlI 
priced lest benrlie* Ei*r irmns. trlul. 
Mitchell {VmpEn.v, Hot M-Mfl, Trt-y Ohio, 
RADIATORS? Alt nUiiilA^ mate* it 
whidcsalC. Guaranteed. fienrl fur prices, 
SHNi hL^ke, model. Inrkpendent Radiator 
ft),, nih ?.n. Wabash, Chlcagu. 

C A ifUF'krvlTN'Fl ' I nforinut 1 '< n every aido 
irrvtre man nteds will be found In aprcliil 
rartsurernr supplement Ip the famous Dvfcp 
A iitis Enryclffpedlfl. Deals with every 1 make 
nf rarhurelor. lhO pages, 3l'i Uluet nil imts, 
PrlcpfS. Sent C, O D, I f you isrefar. J^p- 
uliir Mechanics PtFsb, Rubhl tilJI, ?0Q E, 
(Marla SI.. Ohlrigy, III, 


AUTO SERVICE EOOJifiMENT 


("OMPUESPOBfl. Twin aiprpvi,itic. S hiHir 
h-nttary chargers, UD-rn Inure- w^slserg. 

test henrjiea. pslnt sprays, raunthly, 

Paya for Usclf lUihnuL incrststienl. Iluar- 
anlced. IVh to Ken" a Here Lee, Box. 3I-H05. 
Troy, C Htln. _ 

BA Rf E A ES'ji Tii new guaranteed rmtlc-f? 
elrtsvi-rs r direct from factory. Cltrullrs free, 
AiLunis Bnrr r nfi ] (sni Un n. f lnl mtiluts. CHslo. 

EEF0K DITtO^E llTlta rg al nt Ih- cor waah- 
ers, biltcr? ehgTpjer*. crsmprossnFa., teat 
Iwnr-hefl, many only Vied pmv m.inthn. Fji qy 
ternsa p ml iilal, miarenteecL Mitchell Elec- 
lTr|i7. Bur M-Ml. Tfny, (Hilo. 

FOB FORD OWNERS 

REW Model TT x' Fpi'.E 'l>itlkk>k- t>ui- 
lalnlng sn'ih- ' li h ri SfiO mci hanlrai nueslEonx 
ami atiswerS nn the Model "A". t'overLng 
latest ppuhs-red methofix of Ford car repair- 
ing, Every detail riplalneil In, t nmt-lech- 
nleal tpanner. Handy piarket size. First thI- 
iime of its kind e^cr pUhlLitlcd 8eml Jl ‘Ht 
loilay for J1 6iiiesl1iiin= and Answer^ mi Ford 
RervkO" to Trade I'fi^F- Fish! kid ng E'iuh- 
pany, 1 If 6 E. Michigan street, Milwaukee. 
WlsMspsln, 

1 in' E PhortciriF In F Ifiiurc,. 9 ,i ve i a lit a file 

time. Tli® O'likketl navs of working all 
ppahlenn. Ipstrurtinni far drilling yonrsslf 
ti> [leccHne ianld wills figures Oaunpletc, yet 

RllDplldlr Iruflf Ji|F( vrr|to n rfl’ln! for 

"Fhortcuti In Flaiire*.'" Pay pprUnan 11.211 
flpd |N!<[iihi' Pppstfar ^fftchftssles Pre-s, llopin 
fld, 250 E. Ohtiirlfl HI., Chicago, HL 


AUllUltA fTndcrsEung parts ami 3.1 racing- 
gain, Rt>e ei Ester hodles, headllghu hi com- 
ihresslon Bead, Mee Sport Factories ad pagn 
til, 

MOTORCYCLES 

ELEliiri[.T'.Mu1"rryclet I E27 to -flUO.’ Ea^y 
termo. Used tlrei Jli.50, New lines Ja. 
Wheel & £3. New aulomoblEc tires f3 

Frames 511. Forlu £3. ftiddka $:l ITan.LUs 
harj tlhaln* $3. Bella Us. TnsnaniiF- 
e long. $12. Tanks: fit. Parts. Engine*. Hid# 
ears. Hare you doll art. Prices. Srnd 5 Be 
fur catnlujjuea. Erie* Cutter Benin gvf, TLi- 
chest er, N r Y t 

“HOTURH V l ’L ife" ilargalns, le^cat prices, 
bargain ahccts for stamp, ipcSnl avlutisra 
luppilei, molorvyclo itttiEorUl larjseit Un® 
In Aisirrlca. lowest price*, largest motarry- 
etc mail order house In (lie united States. 
Horli otter Hatley DivIdtHI Orpota tlon. 12S 
U'esl Main St rP Rnrhwttr, N. Y. 

H E fy ] > K BHfl I'f, Eire] tl nr, YF , Han, Hot] e y 
liStil htato-rcyrleg, parti and enjtlne-a cheap. 
Alrcrart conccrriftni and: parts. Cnlalog 

fri'v- Ha link & Co, i, Dili N, 12lh. St. Louie. 

Mft. 

FLIJAIKrt'AllTKltW Fur MenLlprson. flfrl 
PthCf fflDtWfltei. parti a ru| accessory har- 
pains, Larfiost Slock, l*wegt prices. Govnl 
lisurlslnea 4IB low jllUJ. Hfifl'l for list, 
IVfcdeinan. 3517 N'nrtls Ayenue. Chlecgo, 
HARLHY Davidun bargains at i Ire- 
Hifndmis (aertftce, All model a and prices, 
O infant*# ii Send 1 eenti in stamps for 

#ur celalpg. ’'Money Saving Molnrejxla 
fPirga lni. Jr The Knuth Co.. ^025 Fund du 

Lnc A ca. , M ilwaukee. W la, 

ITK l^fi With good u *cd pitir gave Vt 
or more, etate parts needed, ne ILsU- f, B. 
Dahl. Itfifil Arr-hcr Avft, trhlcsan. lit. 

— MOTORCYCLE Porta, nrv and used. Lists 
free. Tawer CyelA Co., Pine Lawn. Mo. 


AVI ATI DM 

"Tl^Nli'uri’T rtiilv llfct Ini*"’ PtiiiiiTl unliy, 
scruro airplane parts at lea* than l&rr on I ti-0 
dollar, eilr&.-irdinar}" value*. Glider sfaU 
$1.53. 13 gal Inn g:c» Cunk- 52.3-i. iaQCItl feet 
air service altimeter 5fl-31i. hand ti-re*n!iy® 
purupa £1 50. tnchpineteta "Mna flJ'M Si. 95, 
3“ red: or crer-n iMIflfls 5llf. 5. 6, or 12 
cylinder aircraft magneto* *B.5u. StromberB 
cirhurelnr^. original cost 537V (HI-- gl^cp 
h way SI.Uj, No junk, eceiy thing brand 
nnw. lini 31 3, ^lineola, N . L 
nirnOl^'iiiirlDnn plane f mm time- lost fil 
*uccef,hful plena. Heath plan* have 22 ye#ra 
experience tvehlnd litem - and nro cmlursed hy 
pElnt? ecenwhere. I.urg.? detailed simp print* 
nf Hie faiuoufi JTcath para*ul jt only S 5 .pr] 
per set cieiir bp>I oasy lu f'i||ow. Don't, tubd 
chances with pknn of unprriVL'-ii value. Hi 
cents for ijirge illitpl raled Ijcmklef. Heath 
Aircraft Torn. Bent. <’ L0F— rhlcap-t, Illinois 

ALHOT'ITaS' HT" R artlo letcpraph tiUfllT 
ter a, with generator. alsTiu, rasing and 
ntaunrlng hnckdl. ?l(5.5Q r Flying suit 1 ;, 
helmets,, porta I do telephones, sCl hnic^, In- 
terphones. receiving sete, lilhPCular*, t m I n-- 
acopes. For deHcxflVtlnni. pri^CE. etc-., writ*. 
J. M. Siegel, Desk Three, HID Bo, Rad no 
A vp.. Chin go. 111. 

a nit Baft Supplies, pwpiiitr*. ■f? 

Sfl.75: 5". ?n.25; IP. Ilfi.SBi J, Acr®driT®" 
boat and sled blue print*, aperlal. 25r each. 
Flvo tHifercnC. types tilueurinl* only 11.09, 
'Primary gilder blueprints, eomplele sat «nlv 
J2.50. Ostergaa rd Aircraft^ 1305 North 
Narragan^ ett. Chl cBgo-. 

1 1 I'Ll 'r 1 1 ”1 'It r;i ■- 1 K— S r-v you can'flv Vnur 
nwri plane I Sttirt bulliHim tim fprrUurt lli-alh 
parusnl, f«f nnJy 212. Highest quality parti 
acnr, StHl in 11 rmw indent pritpeERkB group!, 
f’ost uf pfirtN complete only 5193 Heath 
plim* declared clear ami etigy Id follow by 
eulhil*la?itlc tiiillders pverywpcro, rteml 1# 
rr-hU today for lurtr'’ llluilfatril lictiikleL 
llenth Aircraft Corp. — Dept, irf.lE' — (ItLlcago. 

Illlnol-T. 

” All! Ff , A >; K Designer Icalculal Ion devlrot 
give? all rtlnttn-Rlous and peffortu it nr# s isf yimp 
airtd*P^ you are build Eng, Uric# 21,99, 
AC-ttuCglculatOTj, Peru, ImlLma- 
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POPULAR MECHANICS ADVERTISING SECTION 


HEATH UenctfrrtOh Alter* ft Motors— me 
;"iU ?c Iris fuel lh»h any either alters f> mfll^r 
Itt the fflUhlry, The only successful light 
plana motors In America. Cm Isr [mr<h n^ed 
u low as f 190 fimn.ru Tartu red or $^S'n brand 
new. Completely guaranteed- Hack Ly 22 
jtm of constant Ijrintnurdiontt. Sd cents 
for largo illustrated Iwniklei. Heath Air- 
craft Corf*. Dept, CLIP Chicago, IJLLimls. 

A VIA TI UN Bao& s — Sind for "itu r 111 i.-n e-u 
illuitniltd catalog. the- moat com pine f 1 - 1 11 - 
llsiheii, dear ft hi tig the J a.E est end beat inKiki 
of all publisher* irfi every p ho. = a of fly J n g 
Sent free upan request- Popular Mechanics 
Uirti*, Rmstn SflT, 201} E. CHvtarifi SL r Chi- 
cago 1 . _ _ 

IlhlM IKItSdN AihI big V ui'it- ■ i -h metal 
tipped propel ter* $y.!J3 each. HI Lbs., .Ft. 

Worth. Texas. 

HUJLD Our tnperod law -iv log m-'inoplane for 
2 piRHengcn. largo hUicprinlH 13.25. Brew* 
old Lindahl Co-, Box 12, Star Houle, Med- 
ftitJ, Ofe. 

Ono l'olr new Ifir^’^wfiocK gl'i.W with 
Cjre* etc., t24.ua. Latest 3U price Ci tail's 
LOc. KetYitp Aim raft Co., 524 12th. Ottft- 
koRh. Wit 

■ "IF You want to By" let A3«rihder Kle- 
in In, brilliant engineer, teach yon. Willi 
great j-ktlL wlmls anuria of training h*i 
■Implifted and made crystal clear. Re- 
markable hoot ten cites In merit nrarllrsl and 
easily underslond fashion. Hecinn mended 
by milted flyers. Sent C.O.D. anywhere 
in I!, ft. Simply per postman 12.-10 and 
post ago when delivered. Sent postpaid to 
any address upon receipt of price. Popular 
Ear Mechanics Press, Room Sol. 200 E. On- 
tario -SI . , Ch Icago- 

MEAD Gliders ary _ ina1tlng _ i , lld'er history! 
Fop Iti formation ifcfltlt tin- Cample to knock - 
dnwfl tHiflstnirtlofl kLl at SKft. 5(J sec our ad- 
verts Ewnent on pegs is or semi 10c to Mead 
Glider*. lJ5ept. Hi, 12 S, Mutket. ftt-.CMcagu. 

KTCHKNT FI Iff* — tod fan farily c ;'i"fn 
more ptlo time Mf OUr plan. Art ns Hale* 
t>-. 22IH P3>M Are. . QlActunuL Ohio. 

2c POUT A OK Stamp will hrlna yruTrnm- 
btet-e model airplane auppllr^ price Hat, A. A, 
« h . Mndel Aircrafters, 1 . 12 TIiLrd Avenue, 
New Tint 

A lit Nsrlgaltnp Rinf^iinci enr f ilo[y— A ptic- 
tEr*l Irfmk for every flyer, rapt. R l>upran, 
the mi t hnf , hat presented |lte (object |h a 
nNiTpJc. nini-Ce<'hnLcii!. eny. 3i:r -i.igci. Il- 
lustrated, Dbllthri. tn your doof C. O. D. 
ftlmplv pay postman 13 n nil postage. Pap- 
ular Meohinlcs Ph«. Room 891, 200 E, 

Elr'LirJu Sc., Chicago. 

JT ftFL.lNE ^iilnettu. HI types anil 
makes. Also part a. Prices cut In half. 
Magneto Brokerage Company, UH North 
Hn fated Hi., Chicago, til l natL 

FLVtNO Simpiifled — jygt om. Here is 
A remarkahle non-technlra] book for be- 
ginners, nmspectlre ar tdnnrhi Std denis 
that lesnhen tn *n easily understoai man- 
ner ill you can need to know (;■ ma-mr the 
art of Syltig. Will snvp you msny dollars 
when you leirti tn fly. Pay po-? train, only 
and postage when book [s drllrered at 
yrurr floor C. (>■ B- Popular Mrrhanli'? Press, 
Bnom . BH2. 50ft E. OiUHr lQ Wt- . Chio s go. 

llbvs, Hint, lQ-weeSi r a nation onttifae 
E2 or send 26 cenir for hrst lesson. Moisey 
hack guftrtmtee. nttalli free. NTFL, Hoi 
40, ft> rarnif, N- V. 

DECORA TT^ Tour rltfh or den With real" 
airplane propeller*. H feet Ion a. hcsutlful 
pew Hisaes highly pallahn.l, JK. no ; ttn.r-,1 ones 
*14. w. Air Traimpurt Equipment, Harden 
Clty^ N. Y. 


BtOOEHT. Bert e«taji»g model airplnncs; 
•part*, Slippllet: tie postpaid. ideal C&m- 
tna ny, 1 & ^V c ^t l S lh fit.. New IfnElt . 

TIME (Taunts In applying for patents.. See 
pages 194 and 1-15. nerence A. O'Brien. 
Registered Patent Attorney, Washington. 
D, C, 

AVIATION — Errry person terlnusly In- 
terested tn ibis sithlert thoirld make ftt|] 
use of the appoti unity to learn aerodynamics 
wUh AJe^ttnder Klentln ay his tnslnrrtor, 
UvtOiegh htg timely new think. "KLcuplEflcd 
Arivulynawlcs," Iferctornre chi-, suhlect has 
itcesi mlher dimnuU for I he thou sands who 
need |L but KleirLln's metheri enrhles til tn 
ma*teT u. Even. 1 pltst. mechanic, sturient, 
needs this boot. Pay pnstmah prtrs, (3,50, 
and few cents pmlage when he delivers it. 
Order from Popular Mechanics Press. Room 
Wlf, 30ft p, Ontario Bt., Chica g o, 

"ITTY OF Chlcatfo” World's Duration plan« 
tnf" uian lie. Mi list AvLaitw. Pept. PM, 
605 Washington, Chicago, 


GLIDER fteaie model eonstruri Ion sets, 
PrlniHry. 3B ,F wing. IMS, Advanced. 42" 
wing, *2. Lj. Send 2 jc hif full size 38" 
win a airy Sane plan and ratofog, Policy, 1371 
flatus At#.. Hrouklyn, N. V. 

isKND - Sc Par "Bundle of ha Is a, reed i. sHd 
prire Hal cn supplies, Arm Sbap, 3051} 
Hurlhul Avc. , Drlmlt, Mkh. 

— t?irS , P“S‘kylng-A here bnubt of flliBT 
Instruction that is different. The author, 
Capl. Richard Duncan, has detBloprd: tn 
1 1ll ■ I look a unique irslem of practicing mml 
working ovl ynhr Rlghl rrtaneuvtTE on (he 
gruuml G K e it and learn as other gieal 
flyerif have done. Wilt a ace you hour'! of 
ti^tty flying pi act ire. 135 pages. 92 IlLiis- 
tratiana. cloth. Sent C. O. D. Pay poit- 
mnn price (2.5a rmd small amount of pvst- 
age upon dell very. Fopular Myth antes 

Prcsa, Hwm ?HW, 2M E. Onlario Bt. H Chi- 
cuao, III. 

BOOKS AMD PERIODICALS 


H5'FN0TIB5( EasLir letroed. Lnsoni 

gutnnieed. 1^*1 paid SI. ID, ft mini Pub, 

Crl, tlept. :t, ftprinufleM. M;lgs. 

A IITLiJdN l leaT — Yuls i t m ihe"7!tle of 
rur remarkable ratalng of hook* along prac- 
tical lines- Arranged alpha helically by iuh- 
ieeli for eaay reference. If you hai e not 
received It, aend for a. copy. You will find 
hundred* of suforevls you rsnnnl usually 
locate In book stores or public libraries. 
Sent free Upon nntlCst. Popular MerhanloH 
Pcrss^ RoUCd 3dl,. 2ffU E, Ontario Si., CM- 
fago. L 

tNDf T STHTAL Almhol. Onmplrte direr- 
tlflna fnr making. Fully Illustrated. $2 . -"iO. 
ftpon * Qnmberllik, 120 Liberty Sat., New 
York. 


WELDING RnfFclnpertla. Th# HM, 
completely ntiaed 19110 eilltlnrt of this 
fainoua booh eentaina every known fact r*- 
cardlng etery kind of welding. TAter* such 
up-to-date sub.iccis- as aircraft wilding. 512 
pages. Illustrated. Flexibly bound. Bent 
G. fl. D. Pay postman price. *5 and small 
amniint of postage upon delivery. Popular 
Mechanics Ptcie. Room BOG, 20(1 E. On- 
tarla St-. CMcaao. III. 


PICTURES AND POSTCARDS 


IGD PiynTOGBAFfTir Poildl cerrlv from 
ymrr neeillrc |3.tMt. t'raia nlrpln f,:; 90. 
ftajnples. Tueouhii Htudln. Hillsdale, N. J. 

DAMES, ENTERTAINMENTS AND PLAYS 

PLAY R Musical eptnnllpa and tcviim, 
ihln&lrebt. emuedy and I a] king xnmu, black- 
fare •hits, vaudeville sels, mnnolngR. dla- 
Eogs. mcltat [ons, enEeGatnineni^. luverilin 
plays and song*, musical readmit*, su^kc-up 
goads, Catalog fret- T. ft. Dcnl*on £ Cb., 
(S3 Ha. W ilmh. Dept. II, Olileaitt. 

R?] A ft Pealed 'I'e'-mres In Dark; jifemage* 
retained by audience; burned message an- 
pears on black stale; spirit message appear* 
on slate in sitter 1 * pre’ence; spirit r* n h I n g*. : 
spick* appear Ln the dark; answer quealloft* 
written on folded pa her* while hi IrnlJi.lSei 
AH thEx you Cih do With til reel Inn* in "Be- 
hind the Seen ex with The Medium*." 
best s#otets #f medium * fully t*nn*etf. The 
best because timst hginihg, yet >11 easy la 
do, Rend ne ircplif. Jbst Wrfle # poalal. 
Pay postman 11 50 and pot I n t charge*. Pop- 
ular hfwhnnirs Prekv Roam SOI, 200 E. Chi- 
larla EH. . Phlt-ago. 111. 


NOVELTIES AND CURIOS 

~ POCTiET Trllf. -Myrtle match. elu*He 
pea, r.flc poxlnald. Ridge Co., fim 2112 . 
ItirTkeyvnnil, N, J. 


MAGIC TRICKS, BOOKS AND JOK Eft 
NOVELTIES 


M TTTF Roofc of l.rSQCI yVonrlcr*" rintaina 
many ruyftf Tying tfl'fks with fiitus, cards, 
handkerchief*, etc. AlW mnl>ln$ rtHuplfle 

ulaJaa iiLHgic ir|rk*. Jake*, pdxglcn, IwHilt*. 

and in ported. noreltEt#, Largest a b ■oft m ml, 
lowest prices, Ama^e apd mystify yriu r 
fricntla. Send 1 Hr today. Id'te Dnu^laa. 
ftimion A -5, Dali?*. 'Tei- 

THK ttlTM HIP I Otic CJMl mykterv. Sens*- 
llonal. A rtnl sUi# trEelr. Knsy to per- 

form. Special cards and taBlnirllnda fule, 
Our new maalr tata]ngu#, I be. lirtlraiy Kn- 
terpr1*e*, RpItMr Hldjf. , Tilldft, Ohio. 

TT^ New — It's clever. STysilfy "‘Vnur 

friend': Wim b dL?Hnnearlng pencil, iiasiy 
la dft. Send 15e iregular price 25c I for 

prnrlt serf diking nf trick x, jckcx, m I Bit. 

Mngic-Ncvelly Co., Hutchinson, Kansas. 


MACHO- Tricks, F1 vhs*i and Supplies. Far 
*iu»Lfurp a* well M the great prnTesalonala. 
Anyone ean |#am Ihreugh our tnjinjrtlont 
Feature Acta in Aflnd- Reading, Rplrltuil- 
Ihih, ilopa Tier, etc. Large Utiral ruled pro- 
fesaii'nal cats log, 2ti<r, Chicago Magic A’o.* 
Nil Roi Dearborn EL., Do pi. E. Chicago, ft). 
““2M fRJCSI’ tou cin d^-Ufillly yaiir 
friend*; have luds af fun. This cfillectlnn 
of [rich* has been leiicted by Thursinn for 
the average perann, Nell bar unusual iklli 
nor elaborate apparatus are renuired. Send 
for till* 200-page I Hurt rated haok. Pag potL- 
matl El bln* iMMiiee when delivered. If 
outside U. 3 , remit when oriRribg, PflDB- 
lar Mr-chanics Press. RbUbi B0I, JAQ K, (hi- 

tirliT ftt,. Chicago 

I^TVOI O’ Caietuit 20c. TJyru\ 1(15 Beecfa7 

Petit. 3 . Jersey ClU, K, .J 

r.Vltn rrttk*. TrTln 'ilTlelii^ HypnoLltm. 
Vent ri1nr[U l*m. 4 inslrurtlve 111 pege books. 
16 each. Geo. Fcnnc-r, 24111 JelfcrsoiA 

LcmiHriile. Ky. 

MEXICAN Jumping Beans. Samples with 
game card, flh, nuanllly prices with (list 
order, Mldwrhi NovcJty, 1312 Main, K*n*a* 
City, Hflssmirl, 

m^THlC P Nrt ' I m rinnti, 114 volt., 
*1. Rutting ftmLK. Ca i.i 1 1 hell. Calif. 

C A EtrunNTNtl. i. I hitu i iJ tte e-mute In. New 
boot on How to Draw Funny Pictures with 
over 2nd original Illustrations by ,J Zlm" 
hat student begin with simple studies uid 
work up tn m ii si dJIUCIIlt enrtoon eorapoil- 
Ciring. DdlTcrcnl 14 lour dWr C, (J. On 
ft Imply i i a t iH^imin f\i and postage. INip- 
ulHT Mftlliriir* I'reu, Rootu SDL, 200 B, 
tint arlo ftf.. Chlcagf'. 


RADIO SETS ANO $UPFLlE^ 

R [ i j N eti^TaJIb^ cal a J og. Ju>t off press, 

l/mest price* nn atandarrl radio parti, uli, 
■acr^sorlw. Iladintron lukrs. rtc. Prompt 
iprvlce. ?H(1sfari.tnn Kirnrrmlced. Nelson 
Freclrip r^npanv, 508A South Dearborn* 
Fhirago 1 Hi noils. ‘ 

TI'NING Fork— Piano. No tnore timing : 
ElkhL prartltlng (earphonai) ; iw ij^rj^peaitw 
Mtfcnuwt Pat. No. M** 

Srltuiiiii, 04 Crouch lit.. ILoche*ter. N. Y, 

TlMK t'ljimr* He app ly fug fnr patent'. fte« 
pages l-U and 1-15. Clnrence A. n'nrlcn. 
Registered Patent Attorney, yVakhlhgEim. 
D C. 

Com pinto with sperfal 1«ud receiver, No 
Uihc5 nr bait ct I r* rngulrei, (JTder direct, 
ftpenoef LaboralDileii. 116 Alias. Akron. 
ohiflk 

RTlftT tor SI. ATnorracrly * soT3 

fur S2.50 to J5 rsrH. Select ftmfl the fa]- 
lowing list «f gun ran Iced barx*ldt. AH 
brand new bock*: Uiaodcrafl by ftrton. Bncik 
of Letter Wfiilhg by Grnwlhar, Klin net la 
by KErbit-r. Cremlve Chemistry by ftlasjunn. 
Lawn Tennis by TUden. *1*0 R*ndt In the 
Desert by Lawrence. Trader Ifnrn. Whit# 
fthsdnwi in ftmUh fteas by O' llrlen. Gaunt 
T,uckner iThe ftea Devil I end Outline af 
HJatory by ri'ells. Deltvsred at your door 
C, O D. ftlmply pnv noEtman SI each and 
pentane, Pnu'lfar Mechanic# Pr***. RMUs 

sai.Tjhu f. Ontario ftt.. Chirago. 


CHALK TALK& 

— AMAZING MacIriL curtonna. S3.0D. ' Baum 
pie ptalo* lUc PlelshmiA ftyndleate. 333? 
Wilsnp Ate., ftroni. New York. 

" LAUGH Prodiwl n g' ping rani’”I t. IK), Cat- 

nViff free. BaEda, The ‘Cartoonist, Oshkosh. 
AYll 

I'ITaI.C-IALK Yrmr way I o pn putarS ly - 
Aiidlanres at your feet If you Inarn how to 
entertain with a few irlmpla plciiireB., f,litl# 
artlslic aMEEiy ncerted, "Ifm# tn ChsIK 
Talk" leFl* whit In **y and what to draw. 
Profueltf tint^lrstid Make money giving 
rhnlk talk*. J ust order on a postal. Pay 
poplin* n Sl.hD and poalage when delivered. 
Fuptilar Mechanic* Presa. Roam 501, 2CQ 
RL Ontario HE., Chita in. Til. 


STAMP COLLECTING 

MYSTIC "Une-er Gauntry” Packet ! Con- 
laEdi scarce stamp* fmm the following 
atn.nk0 lands: Pan Marina, AntloquEa, Con- 
go. Rfbnu. Fiji Island*, Gwnilor Hydera- 
luid, Iceland, Jhind, Kenya. Ugnnd*. Leha- 
hnp, Monkm. North BornrtE, Nyieea, Ht 
Theme* Prince, Eastern Rnumelli, ft! am, 
Sicrm Leone. Tanganyika, Trinidad Tob**o, 
I'littngl, Unper Yalta. Wallis Futuna. Al- 
ajtiuites. Gel ihE-i wondctful pack?! of ■'ri'SRk 
rsvuatrie*” and makt ytntr friend* enrlausl 
rrlco only 10C tn fcpprptal apnliratJAt 
Write today. Myrtle Stamp Compsar, 

1 1 Je&t. K) . Camden. N. Y, 
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FHSR! Larcpat jtamp In the world 1 Fine 
pichtd i>5 iltJTeii'iit stamps from C*pe Vctdfc, 
Jam ulra. MuBgmliEftue, fayrla, ftr. p ftuilud- 
Intf dying soldier. l-iMuUfid wattum, ships, 
wnp* r savages. airplane snmcs, bird und 
anlin.H stamps, for onl.v fie to approval ft|fl- 
plErimU- Stamp in the World 

(Rare <111111 Wild Gnone Special tJfcllvoryl 
bIwi absolutely free with WW'li order. Sup- 
ply limited! farm! vcwr Ik tgda.n ! Wettem 
f'lil |«t( lltt B. (U hl I H arder Are, till, Chicago 

THJIlfjJXifllir iffno. A packet of 
ill (METermt «tftn*E"* shouinn es.-citirLii Erencs 
and records nf nftthiw at war. Include slegO 
guiuJ; firing snnadi mounted troops; pris- 
nnerK of war: (Ire -pul hurlers; hand-IO-hantl 
liuyonet struts Let bloody battle ^enca; trnop 
transport; mi cross; stamp; dying soldier; 
v|<'!i>ry lUimii, et-". Send fir this thrilling 
‘"Ftig t'amdo" packet nL once- ■l inillc-l Sim- 
ply, Only Ifle to approval appl5rn.pt* W. 
A. Rowell 5S Omlilll HoiJnn Hat*. 

AXl’KlIi'S (Fllttlt— only Tie 7 ? FTiii 
trtanjjSe stump; set Gt Stuart 4t*mM idlh 
{pra-v. ar) value forty ta lit ton dMar* ( Jn- 
terwlingll: pefTol-ttllod tfauilft. intne seatet 
almiatJ set; snarcc ftlump frmu Hina Hast re- 
public on cattle r.f,v*,paper set packet good 
Htamps and IVunTfitieore, Malay, Dutch ln- 
% dies. etc. Entire out hi for T2e to qfipfnvM 
aptilleuntAl [Niro pocket Ftock brink, value 
ifif, with every order 1 3 .VnCbef HtBlrttfi Co., 
iTmi 47. Rutherford. S. 

“ Tk FST - far * rise I Ijwh I j Skfttt Number tilL 
CnEmlog vnlue 13 f-enri, pet feet mini copy 
to appro**! applicants who send l Ac for 
pur IStJi century "Classics'' package, Thk 
package roptalm l(i different stamps from 
1<1 different nunlrits. which ite Eha pridfl 
of nil mElecEorfl. The youngest of the stamps 
II Ed ywirs old. Eke oldest ts TO. Didn't wnft, 
■*end your dims quirk for this nninjlng offer 
before ‘her uro 4 II Wdd nut. G-hitim Bl&rap 
tV. 31 3 Third Avt. L New Tort City, 

FREE 10E1 Differ ml With Mt* inpm- 
raSs. facratl 3c posing?. favanalOVL 6t*mp 
Bhep, 21 12 Nope*, Kvinrlnn. 111. 

RARE Set rf ,i AlbunlH. 19H IsbPc <e>ilfl- 
loyuSnp 31.3; 1 and ■"■"! iifher alsinpj rnnn 
AlfHMillcfl, I.^tjoriiHi. ll^eSlmane. elq. . tola! 
catalnpup i, :il Lit* ulhriit I'rloo ivtiEy l(le 

tvs Approval applies rtt * Srarre flawull IS'.Ct 
Ts^ue free with each order,. Send todarl I 
I’rown Stamp Co., 11 in Ulitmcn-o Arc., Pltt^- 
burgh. Fa. 

A SNAF^tiHG) DirTercnt " foreign 
tlllTcrcrit tl. S. Ftnroj^, Jwl vtllmc SI raluo.. 
f.'ir nrtl.y SSr. I’ ret, trSth eurlJ order, mil* 
phlei tel ting "How T> Mftko A Wiaisip t"> ILer- 
[li>n Properly," together v* I r it our ntke Sl.+Li 
of albums, supplies and bundrods of I <:+r- 
mins In Ee<s, packiMF. etc., Quern City 
Stamp Cn, , IliWru Utl, BQ-I TEur^ Si... Cth- 

rinnatl, Objiv 

fix llATK IJ l icnerlpt 1 ro TT S Elal. 
nrjofl Tide; large eompletB U. 3. prieo list 
llt^j Free, SEanky OlW/ittW, l!SF Park Entf, 

Ncvr York, 

E r TjrXVTTTiiTll!Q Pur eidisimlnf stamps. 

1 1 Eli Bleated pogteards vrlLh S.IOG roltertors. 
oik American booklet ]ili. Keller, 5-1 Pass- 
nee. Rumu. Furls .In?, Krapre, 

“IPs L.\ M> — H< Dl ntrnni -ic tn ■onroVti 
nppllcaols. Frank £wln|j, Jioi (Hllj, Clevfr. 

] anti, Ohio. 


FTtlsE Surprise paekel with unpicked ndi- 
turu ftdff Fnlted ISuc, Hrrvcf Stuiitp 

Htmn, 57 J i^ Drejfl. Chl(*£4. 


ifl 1>1 FP HhkNT [ r -nlieil Klatra m, 
ipprovals. SoEdsubera. RanstU. Sfleh, 

fifl (3(30 It >''ire!^iL sLanipM 1 l :, e Hi BitptpTal 
applkants. l^esler King, :s776 I Ethel In Acs,, 
i ''! nelnnatl, Ohio. 


sr50 3>IFF?31tK>'T Stiillpi, titllj" 1 (St, U'Jth 
ornHiv a l*. Ski lUrmn. THofsLIte, X. J. 

AXX orNTTA G A new ilrpmrnm i-.r ' Fm 
I h-is (iT^t i luif id Elie eompany's hislory all 
slampt, regtinlfps tf cualr-guc valtic, are 
helng oCTerfd to rlio oufiJIr .it 1(5 rack I Aik 
fur approvals, you run'E lm> wrong | .Tsiltua 
tloldln, B3H Soul hern B oulevard. Kew Torts. 

1G0 FOREIGN Siaiup'. NiractKiiEt. T’eru, 
S-buii. Turkey, * 10 ., in cent;. Lcifhtry Stump 
Co,. I^rfnforitl. Cotia. 

BTG One ill'll hi t simmer bargain packet. 
I'm varlelle.i ■,.( I'nitH-l Slutes only, alim a 
S'i and 5 shlillny Lirttmii, all fur ^t.00. 
Hub S t am p Co , l i ItrvunflHii. IJirtlon, Maas, 

WES TE UN A 1 ' STR..I IhT A l it rl Mira fre a 

with Approval a. A J 3 1 . ■■ l Arutnlt., Ittd. 

MU toil a I J'ttiilee ulruinil jet 
(if f' i aluca enmplclc $1. HO. Annroralsi to 
^ppllcanli, l>eLlsk, Tiji Hardinjs, Man ifsisa. 


I2E3 DIFFERENT Irirludlnf Httmtw ifitrit- 
Itlg lIlBldTj'. U. .S. I.iHiLjlftnu Funiiase,, (’ft- 
Liimbi:m. France Jom DWr-r, I'urUiEnl, .t r- 
getitEfia, Italy, I’lilll hike many mure tom- 
meiii-iratSv**. lOEermely Intermit In? packet 
FrLee UUf- Tho Stamp SNp. Holland ISldg., 
EE. Loolft, Mu, 

F it ivti — $1 .ill) IX SI ikuiugg unedtt tut- 
iiiorlat free, 1( you hu ttu Tor i/ur Hi 
prices I] Hi of LT, S. :irni fnreigEL HlJiupi. 
3 nit" liloFt rat Ions und line aiainps on ap- 
I u oval, ri,j.i.-?,i|iun Sump Ca, S30-3 Olivo 

St S t. Uiala. Hu. 

fc’HEK! l-ti) Sottflpa wjlli apppu.ii-s, Tlrfer- 
Etiftpi. A In M3 In, I ''ii CarrpH, Si. Paul, Mims. 

Fj‘ a1r Mall - and. Hill ^ifferrlU UrUlBb 
rolonler ,3il (eelna) Roy VVh ipplp, Ipswich, 

Mjna, ’’ 

ALL- Diffrrem- 1"'3 I'nitJ-d Smtcs Jkr, :t# 
r:iiv;iila Uk'. :H.t SeainlinaLla Hie. Al. V'anDahl, 

Sa trot, 

I'fBKfli ’T Sejiosp* on low prirtnl iptimili. 
Wftldts, 1-4 CoriKreap. Mt., Jerscs I'lty. S. J, 
Z A N \ [Ta 1 1 n 'rndTiT - tbieriM (reaklHEsTtasnni 
from Jianr.lhar. Ilnlkar. AnlliNiuia. Cumh, 
Hyderahftd, GoldeuaHl. Newfoiinillafui, British 
cnlioiiaia. SiKaanierbunR. Don't delay- Dvni'L 
walL This svlrLiipplnff park cl free for Ek 
poylage. Gray Staisipcni, Tamntu, Fun. 

tCT-ffiLESAL E Cai.Hlfi.c To? dealers ; X 
pe.‘i.ngc. Gretssnsan. t c i^ tv ^ind. New Vork. 

F tl K K Munitfnegrof - Afipryvu j apnllc imi-r 
WElLlams, 211(3 Fifteenth Avenue, San Fran- 

cjfeft, Cgf jfarBill . 

“ifif ’D I FFfcR KNT St n ntpsl ntatoitlniif over 
Sli fid. fur i>Dc- SUhshlPe Siamp CO,, Is-ta 

Ea rt. ^ Unlniid St.. St. Paul, Mini s. 

TO Introduce nur urihetAable gpiirtivals. we 
will Efnd you, upon rceeliit of Hte, « tetuQful 
Lil-eoiercd ItelgUitil (lurlty art. SwtFa No, 
3fil-e« r sir values, cataioghix *2.-|jiu. Tuts 
eTTur i>nly pi»tl M thbsg. renuertjng epiumrsiln. 
TUflng Stanut Co-., Sheeti-ilieail Hay St at Eon, 

Itmi kt yn, N . V. ^ 

FHKK— fir. V. S. kJ t h arpn.iv u I * . Iteyn- 

{Fldx Kin nip C(k. Flint, MEeh. 

TEX Vnu^erE 1\ S, etibiHJrj rm to approv- 
al appUe* Eastern HliL.ni* Ok. 3H3U 

Vcazey He., if. W., Wisitin?bm, i>, tk 

TANfTvN f nkA, SianzHmr, Flume, Oreeee, 
1(11) olhorn tie tu dpdpiv^J applIeaiUS. Itus^rt- 
aeti-eEn, Lake FUeid. X. Tf. 

Jn GOOD St a min free with apprurals. 
F, Them Nnrwi-rh. N T. 


STAMP A 5 hum —The Medem Aitium la 
iin*urpaasftd in uiefttlneKa, Spam? fur l2..(*i-"3 
iltUHlratlona, pages, Larne 5l?.e 3 Will 

InrheH. <3tnth bound. Frlce cm I v 1 1. KlLher 
pay ]WFtm>p when daHverad or if uetaldu 
LT. S. ffrmJE when, ordering. FnntEar JIc- 
r-h,n n Lei l*K , a i . Ituoin kui. SlH) K. UnUrlP 
?j., Chh-aiia), 

ONLY ■>, 3^ Different (darlipp Eni hi 'ling 

r rjrer Lsivian triangular alrtuall siamp^. 
lit ;l | tiei u.1 1 , Ll! ['lifted Si a ten, i early isauaj, 
niinniruiiKratlvcs. cl'' i am! LO iTanada. Ap- 
pror;ils ainll LI I ti -r i jlr 1 pThTlIrE nent with 
fjrh order. Curlinn Stamp Company, QSou-. 
(eater, IH^eh. 

24 VARIETIES Ccrtun duDin, It cents. 
Id^t nf fl|Gt3<l law-prked stamp* free Ad- 
dr*ss I’JiaitilirT?. Si^uli CP, 111P, Nassau 
St,. New Vsirfc City, N, V 

1 1(1 NEW Europe All DlfTfrerit, a won- 
derful rollmMnn calif or in? ■tvrru.j dollarii, 
free tf» collerturi; rrmiM I n g our Net Ap* 
pniVals. J'cNlage t eeitli. Badger Stamp 
in.. Mll wankefc, Wil. 

CANADA AlrnviSl =i.ninp fn-e if ' -i n n si 
for approval-; and o'rtd 1 Ac fur 25 illlterent 
airmail l or 3G lilefnrenL rspndu a nd ?im. 
finradknd; hutb pa-rkeD only 2-'ie. (Ye H>t 
3 ; 21i cnuntrleH In eur iJftnc market b. Lists 
free, Hpcpiftl b.ir^ftlJ- Piflfl tHlT-rm, 
l.ntlfl ili ITcrcuE, ;r*r: 2.l»r«fi ilNTnent ?2."G. 
Vli'lurta Ht:iiiip Clv, , I r-.i i ■ i,. 4, OiMiada. 

lid niFFURKNT Htampt, many unused, 
hi nil mi I u 4s. free N* flollei'fohp nNiuts tlns eur 
bet iippruviiK Fnstafie % mats Ctlrlsten* 
sen. Mil waukee , Wls. 

ftTAlfPfl — lira Yarlctea, Africa, BtiikTiT 
Pern, <’uJ'ij. JtodrHj, rfc. , PW-; 2."i rfifftrenE. 
Tf. S, 2 oe; 1 , DtJ*J Eiilscd, tn r -; l.niMl hi sige a, 
l!5e. C. Stegiuiin, 51141 CtfLfr Urllllnnle, St. 
Lou I a. Mo. 

FULL — Canada f 171 Var. I b>r ilciv i]i- 
pllrjnt of my lr„ 2c end !Je linbWgl, ntid 
(I Lao mjf fdt^- dlflCBUm Cl ins. IV. Hchepirli 
r O. BM NO. u:i2, Frank ford fata., Fblt4. 

T’l’iml. 

? »: : Dl'l'i'Eltbl N t — C nulo? M,2- r l only 7e 
with approsals. L. W, lludimn, Plainfield, 

ihm Jr 


IHiKT line reht uppHivaE* in America. F. 
Hand. Lit: So bum St., I T 11 *, IiHph i a . Pa. 
"" HTAilF JtvUliHiu. I’UijlL-hed' rm ml lily 
Fftvo Bliiinp dfferiiigB. iTofosely DlyitmletL 
Authoritative Information. Sent ties tu aiL 
viuMOtl "oJEerlorj. Iteimers Oft. 33 if N. U> 
K:t lie HL Cl I lea go, 

STAMP*!' lo" All .if IT ire r/.. ET,[; 1 K r 2r. 

Lists free. I'. SI. Quaker fata tup Os*., 
Toledo, Ohlfl i , 

] o» (DUN X Ele. . JoT" aTLijih (^5ft nfu*- 

ErMl'-n-i 3|c. EUilinr.t, 4 Id TrmonL Button . 

F It K K faiaiLi pa " v. Till arm nVi 'u is. lie [miIsE ■ 

Ilftp e y TimjiiJe, ll^-alur, ind. 

FRKK, tl If Liferent Luxeijitiurg to appriytat 
.TpplleHnt*. E . D. fa la m [i Co.^ iWOo Forest 
i'Lirk Ave.. B aft i i n ore. Md. 

mTa Ml'S f)n appruvals, up. liandv 
pwimlllM K«lfkhi fatampeo. 211 A Lurie 
lihlg., OMilaAd. Cillf. 

PhNJvT Apprmrils that Bfttlvly, N*1T 
Grunherp Bi-k f*lll. ChLlinlrlfihU. E'a. 

" J'FNN V Approvals, A, QlHf Sudan, t.Vuigi>. 
N.vassa, Lihertu, cto. A 1-u ll.iuju avenging 
l : ic, pjMljtolJfl Eiehange, llurUlngUm. W, 
Vi. 

FREE I Triangkd, lirmal], [Roland arid 
fT others to ji;hi rural tpplldahla, Inchidiitg 
:!e pvaLage. JlawJtgye Stamp Co-.# CeUr 
Rap Ids. hi), Itwva. 

2’cj® TT» 1 f’F EH ETCT Of cents. 53 airmail 
10 cent a. <ll>^ discount approyal*. Corert 
fatRinp- Si ale. RnK-fieslcr, X. Y. 

"Xifli D IKSTSR b^iST l dc Th aiwri^ifVpplP 

(nnla 3>riJy. Fr-t* .list uf har?nirv pm*etr, 
KipuflH Oily Stamp Tu.. Lte Kuimj 

City. Mo 

ITT Hi sTa M PH O’nTy on approval 3 Ff™ 
refs re nee. Stamp House, Tuny, 3>or- 

fhr - 1 1 ; r, M flfcs. 

- faTAMFS flatit on ipprdraJ at 70% dl$- 
rHmint. Ri L ffltenre mgllrti Emory Aenotl. 
Tfinciver, l"a. 

ALHCAf , TIMS Hinges. 355 foreign, 33 
25 -3 h p b n , !f5e, Puslpfili Burt I si 
Company, Kara toga, V. 5', 

AWttAC'frri'l Apnfftcstg ftt 50 % discount 
and 2 "■ r r discount, Noemu* Statq^ (in., 313 
Fast £Smi St., New Y ■ itk. 

KffEt TaI , — "’iffft “IJlflero nT » rumps. t™ 
approval applicant a. Oh hr Stanip Co.. fli*r 
2lM._Ckv ! Ri:ip,i. OhLo. 

F ft HE fahsinp eiLllcetlbn n> 'approval appt|~ 
rants. Contains L'eland. Hamhurp, Turitey, 
CLC., 2c piraUtEO. 15 ConforleraU! r-Hsoy*. fur. 
Tjitbniri Kinuiprrj, MIKriUrtigue, JTajs. 
“STAMP Album—' 1 t 1 he~Mrjdc(fn “Albuiii la 
unnurptissed fu LKerulhe-f, fapinT* for ll! flail 
LlblBEmtJpns, ssm pages. Large ttl-.sil 
Inches. Cloth hound. E J rice only 33, h! it Iter 
fiay poet man when deEireretl or if nut Ride 
I', fa. (emit when ordering. Popular M«> 
clnhltv Iftesi, Heoiu SO 1 , 204) E, (bLf;irir 
fal.* ChfctEP, 


RARE COINS 


BPbL’f AL Fridfs 0ft UnlfETl State* pjm- 
picniftmfte Lint f dollars in u nri rculs t cd rym- 
ill I loti- C'ntuwtMan I'Sr; l-Enci-iln 31 . Id; P|l- 
grlrm «7r; tirant 31,25; Monroo ?tlc; Lea tug- 
Ion 3 3 . 1 T : (Jri'gnfi ?1.?7; EennJnglon 31. 25; 
Irriilc dollars 51,15; Purgalij price ILL amS nhl 
min inr: Any, }Uv% 4SS, Mitawee, Okta. 

<iU> AToftt'.y warned. Do you know * Ri :■ r 
f-oSiv Cul |(*-t i.rfi p;L^- 1 1 1 ■ to- f ( (Hi . (Ki fur rerULp 
I..L S. cenl.v f An I high premiums for all 
nr# coins? We buy nil kinds, faend 4e f->r 
1argi> wtln Wder. May mean mwh ppif-l tu 
yn(L Nuiidsii'iatie EV*„ De[H. IT, Fort VVarth. 
Tes. 

GATJ FORN1 A (Ji Eil- -Quarter size. STr : 
f H Mtc. dfie; rle pje-e and cutHlng. 1 (n 
A-ununn Him Hu, Hut 7 1 ft. H-gR Ij-kc, Tftah. 

It All fa Till led S3 a ten an<i hmtfl COlBi. wur 
tnedn l.» shilE rteeriruE hins, Indian Cent and 
cfttalogpo tfle. Aj«tg Me rigid] pj Co3ora V> 
Sprlhga, OfifiirfliliA 

GET I’m fit md pleasure In eullccEJnjE old 
cnlns, Semi I Or fur huge EIIuki ral ed cnln 
catalog. Ytrts'll be .leltghted wEdi It. Hcnd 
fur it rlEh* now. L. ^lav Mtttl, Numis- 
m a fist, Mohl Bfilg.. Depc. P, Fnrl Worth; 
T ree. Liirgr-U Raire (loi n Finn in (He U, H. 

UNITED States. Larjre ceol, twp.ecnt 
bruriMj. Hwce-i'cnl nlrkel and bargain lid, 
2 V. Tlilrteen cfareei largo cent*, tl.UU. 
(Icoygij Cnifln. GrLH'nw'p r'.l Mou ntain, Me. 

T2 TO SHOO Each paid for huh Irpdp <if old 
Coin 1 . Iveep all old money, il roay be rn-ry 
Valuable, Semi Id rent* for IlhistrnEed coin 
V- , I ■ iH* IkiOEt, 1*fi. I’riff) ^n.fcr ini :'!'il O^t 
liOHileil. U’p buy and sell. LTIirl(«'i Coin 
Dffleu, Bps 5„ Lu Bay, N. Y, 
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OLD Ctilrii, lent* fill wiling catalog of 
coins far **!*, free to ctrt only, Catn- 

tuf lauirLSjis price* paid r* coins. ten cent*. 
William iteaiLeln. Id* Trenuml Sl. r Ktrt- 

Inn, Han. 

:l DIFK^UUNT Fine Ismniio ot niche L 
Kiln, '£ largo erlsp hank notes pnd catalog, 
1 0 «. Gw*. iltsL. Box 283 , Cedar Aiplda. 

kwi. 


FOR BOYS 

J'ltACTitl AL FJIgfil Training It ■ eplen 
Jld. thnrouglL Instruction book written by 
LLeut Rrretl Suuller of the Naval Air 
rRitlnn at pensacoLa. It 1 b the Official text 
hi mV friaoi whir]) all O. ft. Util flier* a to 
1 niLnrd. Yi>u run double Eh* v*lue of ex- 
pensive HutTUrtl on time In the iir hjf a 
podlNlnAry study of the subject rrow this 
huok E J jy postman 15 and puts a go whan 
ho deliver* It to jour deer. Pciniitef Mt- 
chanle* 3*113*, Room B02. 2fl9 IS, Ontario 
ftl., ChiHga. 

j ,KA ftN How aircraft engine* wnrk, La Crat 
and moat complela 1 p format ton Is round In 
"Byke'lt N>w A Irani ft iSnalne Instructor " 
\Vn gnheiltatlngly rec-api men d this valuable 
book, Money refunded If hut nth fled. Fay 
liriHlmiD. SJ.i’ifi pJua onstage when delivered. 
Popular Mechanics Tresa, Room SUL 39° £k 
llntarln Eh, (Thin go, III. 


CAMERAS AND PHOTO StJPfUfcS 

]t A lUrAlNE — A sample few. H. il. 

Graflex Junior Camera, Kodak f :l..i J J])- 1 . 
Pitch Pack Adapter (62.5C lxl 3 * flit's roll 
Him Camert, I :H.5 AnaFUlgmob Lefts F-ocai 
Piano Shutter 2 Mas a lines SHT.ofl. 

Ann TLiIL film Cnnn. fitmnar f l.r? Anaatis- 
mat Lew*. Cum pur Shut trr 321.75, taken 
fiTHti :htir bargain book listing hundred* of 
■-l.irat.ly used equipments oil guaranteed Ik 
•oisir. as new. Ten di.Vs trial allowed Mbtve-y 
refunded ir not eailyfl eiL Send for your copy 
new. Central Cittitfft 0&-. 230 South ^ibBSTi 
Are.. DepL Fulfil Chteego. Ill, 

1 ’A 5 I EllA Al r makes* - photeflri fi liTe - :u p- 
■dir*. ralaloti free. FnlrtTMl 1‘kurtog- 

tutdicrB, ( W. 33d St-. New York. 

— FIRST "Film (iev-dopeef six prints. ~ '35c 
jHtet. Enlargement free. Three prises 
monthly for three best print a. Superior 
Phrtn Ken-Ire. Dept , F, WBierlre . Io wa. 

TIME Count a in "apply In* for patent* See 
riapcH 134 anil 1 :sh. t'Larrw* A, It Uhcn. 
Hauifllfired Patent Attorney, WathlBfUKK 
D. C. 

'KODAK Prints, :HT each : pocket mirrors 

free. Jenkins Studio. Denison, Tea. 

YQUR Favorite SeiJak ‘ plrturn mill reed. 
tim r i*f, tde. Three fur uuaKar. roln. 
Semi hest ne gal Ire (him] tedav. Addres-s 
Danner Photo Lah, t S21 Seeurttlos Bldg. h 

Dph Molncg, Iowa . ^ 

kl,\KK Money In photography, I^rm 
pulrUly et home. Spare or full time, IVe# 
p-lati, NsHhlng like It. ISrptrlcnrp nmner- 
r(s»N, Ameiiran Sehynl nf PtudoEraphy. 
Dept- -1431, 3CH1 MlfMgrm Are.. Chlearo. 

HAVE IT™ a camera? "Write ffir Tree 
sample Dr our hlf ma^nslne, F-howlnB bnu 1 
to make better ploturEi and earn money, 
Amerlren Photouraphr, lib Cainttu IloUse. 

UliilM , IT. Hhr<. 

PH fjTfft " D err loped. Sp+Hal trial offerT 

A pit *J*ic kmlnk film dcreleped 5c. print* Sc 
earh. Trial Suit) enlargement In hahrlKome 
fnhler flfF-. Orermlght wnloe- ftoanolta 
Ptv.frt FinlrhEnr Co.. MU Hell Are.. Beta- 

nuke, Va. 

fTVTlt SEAN f’jmrrii, leimes Eart L hT'^T 1 ? 
P. PptlPK Ft.. Loa Angeles. Calif, 

SAMPLE Entarffninrnt --il Imc, and nega- 
1 1re I returned} . Trial roll, clorsy prints, 
itlrer. BF«m. ft'ipjir, f?, C- 


MOTION PICTURES 


EOITKD MiitEtyn plrlure'! You raiisi erder 
this grant anil only authorltiilre tort bonk 
c*n the suhjert l>j Jamrs CtTiirran. world's 
fnrcieopit authority.. tO<l phut;. crsntmfJ full 
of tnrermhl icn on photo rrIT". Vitiplmpe. 
Morletone, FholnphoflK. methods nf reednllhK 
ptalntenani’c. IVj arf felling tluypsaruls of 

rniplrs, Prlee, 3 "10 II prut paid anywhere. 
TIflks ftirjta Ingram No. I l>P junl olt the press. 
Ft ed Fm;1 bargain* In standard and lb men. 
mot Inn picture camera s. projector* and ac- 
cessorial. Send 4c In ^ramn*. Base Camera 
Ciimpany, Mothm Picture Tlcadouartefs, 17# 
M’ljst Marti sop KE... Chlragii, HI. 

C.tliTnoiv l^jTms rerT I fid me* 

rifm Supply Company, lioi H3. imifton. New 
Jersey,. 

“.’Hnrmpr *m. -fltM rwi* vi.n. nar. 

Ifnltt 11 ala. Hoffman Film, Scrylce, 5f Broad, 
Albany, N, Y, 


RAR0ATN8. A tamplb ftw. 3.5mm. . Dfrry 
Motion Plctura Camera with f:IE5 Liu 
fTa.M. 16mm.. Victor CUlft Camera f:3,S 
Lens EHL'iU. l'hum,. 51»drl C Kaslimin 
Radifcoei Prolretw *119, 50, taken fmm uur 
latent bnrjaln hook ] 1 ke j n ft hundreds of vllmr 
1 1 ;■ r jr ;i (ns AJ1 fully gitarf nJtCnd and kblrt (lb 

tap iJdi’s trial- Mi; hey refujiiied If hot lalli- 

fled. Send fpc yimr copy now. Cwtlra) 
Camera Cp. Dept. P.M.-UD, Haulh 

VVubash Ate.. Chltago, Hi, 

% 1 , H-VU FOH OrtgJhaL photihpliy alary. 
Our tales department sold unknown authnr i 
first Etory far above aruount. We revise, 
ropyrlgtn and submit to atudlns stories for 
heth ailent amt tniklng pictures. Being Iom 
fiisd In thu heart of morl-nn ptcEurc Indus* 
try tiff kthPT pmdtictlan requlrementB. Es- 
taliiEihed 1917. Free brioklet. Dnirersal 
-Siienartu Ouinptnv, 2(lfl Western and Santa 
JfiUiin Uidg. H Hollywood, CalLf. 

TALKIE And moyie" producers are rlam- 
ijrlnir fny prw shn^t jt«ty liens, ploti, etc. 
Perhaps, you ean *f|to one that w can 
shape and »ll for ynu. One writer [V, Jt|,) 
received (J.OUd, Now York heat ntarUal, 
lVr|L* F^r full particulars, Dnnie] O'Mal- 
ley Copipspy. Hullo P, I77G Braadway, Now 
York. 

EE A juotle ethihriut-. l-tlg <!^»[hiir[ unity ~ 

Only moderate rciiLts.1 rPbitlrrd. I'mnidutr 
equipment at niHiiltibly low twicer, n riio 
Allas Moving Ploturo tlompapy, S23 South 
Wabash Aro., Chlengg 1 11 ■ 

lOtlO KilOT Odil rocltL jli> oarh IC riiy 

K:it Oartoon — l*fwi)plCto red , liisfri I - 

■ h :iw Cln«EiBW UtOllcr, Boi 524, Cincinnati, 
Ohio. . 

I t A ltd a f A' r IV r’fcot Tvwrer' g~ 1T\ prii jeetur 
175(0. Hiewart Marshall; Hume, flwirsla 
ISOtl FEEf Film flfki. Keel* *^.150. LoweTl 
Films. Allentown. Pa. 

t40TVK5?l El Strips movietone, photophuno 
t n I Ft c film r big 11 El Aim bargains and sam- 
ple* ill for dime, East in Feature Film*. 

(Inle^burg, III 

t TKiVKftAALft 'UTSTflA To IRiUS, wn- 
*rt(. rJcYry*, Fllrim*. Pilbd. dims, lift, 
F. W. nuotiinah., ,Tcilin»tHnvo. Fa. 

“H 17 V l E FiTinsTl.UlHI fL reel*. W.W »?ht 
shipped anywhere on recelnt of remittance. 
1M rll- u I a r-9 on request. Independent Flljtu, 
177 €«i|dcn Date Avu., Pnn Franclaroy Calif. 

SAYL Muncr. Mai-Jp r'anni’nn! S2^"r — pra-" 
Jsrtor*, Fat hoy camcrn. gEOr *1rr*op- 

ucmt, I? 5; print Eng juarhlhe, *7,i : aiut heg- 
at I to I Lock, 2 Ceitlg riMrt Ibh Font Kn-lTijm 
Iflm fiegatlre, 34. Ml; kodsk. Typewriter, 
3 Hi, t'amciei apd filpns Irouaht nnd ea- 

chankcd Bay. W.. Itllh, New York, 

Tl M K i '■ npri i - hi appl) In a fli? pa um T*. ^ee 
pngL-* 1M and 115. C]hrrn>-e A. O'ni-lert, 
Ksgtstered Patent Attorney. Washington. 
Tl, C. 

TRADE AND TECHNICAL SCHOOLS 


LB A UN Watrh rrpolrloit, fTlIes Hfhwl. 
imitb 511**1 ma ^t. P Man Fmnrl*eo. 

1TB A iil ue prl nl reader. ifTn fn your 
Lraile have sur-eeeded. Write for r*ef a., 
What's your trade? Carroll Buraaay, Dresef 
Bldg., Phlladephla. 

TELECRAFHV 


LBAllN Wlrete** tHadloi and ^inr*p tejeg* 
raphy. S"ti»^?l, *--1 ■ l ■.■ ■> r and large -L; e-mt-nscl 
by tele graph, radio., railway and gevemment 
iirficlsl*. ilipenaea 3owr- can corn pnrl, o*ta- 
log frae. Podge's InitEtute^, II Sired. Val* 
pare I jo, Ind. 


BUSINESS OPPORTUNITIES 


DO You want a fine hotel position! Then 
eoine to Washington I Hero is the- only 
nrlvK)T of It* kind tn the world— a nailon- 
n]Ly rerthgnleed training achou] which pre- 
pares men and women for poritiopa paying 
to £7.500 In hotel*, apt, hotels, re- 
frnrti, clubs, sehools. cafeteria* and tea 
roomn. Came 1o Lewjp— gel ready for Iflgger 
esnungs whilu roJoylnk dellshtfUl months 
in the beaut ifUT, IntcrrsHnjr na^lcnl rjhr. 
T^enrn under practical eai>rirf*; 14-year tested, 
tlme-afts'lnr, thanrtiffh tralplni!, Nltlontl 
rmpEnynmnL humu for grailuate*. nn eilra 
font. Write now for frya book I hat hringj 
your opportunity. Lew'll Hotel Training 
Schools. Dept. JIT^CF, Waahington,. D, C. 

&iitr iin™rrtf*. wswiii’iSH 
ran in hu-^InerB, Thousandi aTu making 
[heir living abroad by doing knitting at 
hanir. Otlirp* got Earge fiat machinea adapted 
in make »ii kind* of knitter! (pmdf, sueh nf 
-Inrliingt, from felt 3 hfant ' a ilM (O the la rarest 

lady's or min's, ehlldnn'i knitted sulla, 
sweater*, scarf, rest, cap, g lores, etc, Writ* 
for catalog. Ainilic Knitting Machine Co , 
lne.. 735-759 Orind Street, Bfruklyn, N. Y. 


DIHTRIHUTOIIB Start a profitable buai- 
ohi of yosfr own, Suit in bntflla, rcs-t a u rant *, 
uIIScf belErllru.t. Ilwurrs. hoimcs. factories, 
public InxilfUtldU, Uur attraellve aamplo 
ifi"- 1 * Il rtUlf for Insmedlal* sale*, VV| are 
JiuLiLUfaetlarinK hEicjiiIkI* pr>durilnF the bc*l 
grades of polish fnr fUmlmra. toEomobl[e(. 

tlnnr* i.ii' l met a}*. Fabric fileaPWa, dttaltr- 
inig, shampoo and liquid neap*, yob'enta, 
■II -Enter! a«t? and S oaec-Liel de* , rnwdora for 
el^uiiing, souring ind xerubbine. Goods 
packed in nonrcpleol 5 1 ecs for fast aellln^ 
i^ro tested t^rritorv, ^'dlc at on». Buper- 
tor RrintlB Inc,, SflU Funuan J5E,. Brooklyn, 
N. Y- 

WU Start you In busEnasa, fUmlahlng ey«r- 
thing. Men and women, earn 34 0 to 3199 
weekly operating our original "New Hyaletp 
Specialty C* Tn|y FartorKw,’' Begin, boa* 
spare tijuG, UnJEmited opportunity. Valuable 
lipnklet free. W. llilty&r lta£*<Lil*. Drtwer 
■1, Kv*t Orange. N. Jl. 


MIRRORS Resllrsred at Heitp*. Coatt 
seat 5 rents per square foot; you charge 
75 cent*. lion tilde business plating liko 
new, bra lay wom-off tti tupa- rt i, rail eel ora. 
tableware, itmes, etr.. Outfits fUmlshnl. 
D eta 13a free. BprinJtle, I'Tatejf., 1*7 Msrion, 
rudiaPB. 


CANTU EB, Home- M Bite. rHl at 4 times 
I bn|r mwl, Spare-time bualru'n fram home 
k Urban, From* while you team. Harpe hiffbe- 
hiudy course prrpan;* men or women to fill 
dejpand In Candy Indiratir for ’'sltlEleiV' em- 
rdoyr». Free Jtnplt explain:;. Fanll'p] Candy 
B^ luwl. I>epr. l-'-'igil. tVashingEon. t). C- 

-OWN Ywir own business, Oiir surre5*ful 
hmslne™ plarm, whlrti we ?.*il at nenri hie 
prices, show you Ihjw to build a profitable 
SP* re- titan, bu^fru-**, ML W T flhl Co.. (452 N, 
Melvin a Ave,, fjhleign. JR . 

A HilAJj ljuceetrftil HillerdBr Propnalt Um, 
Del alia lt>c. K. Hwiie^ 3919 Mutropolltart 

Chicago. 

Hit) J'romi uperitLng "cjiijilu" of peanut, 
fhewlng guto. candy vending manhlnri. Start 
Khialt capital. Write Itotrbleu Cwy., Dod- 

WLirth Kicc-ct. TtumkliT L N. Y. 

ilKAT, t>iii>i>rLtinltlcs PPnrtlnulari Fur *t-ni)ip. 
Waiiton Co., West Fl-inkTort, III. 

-ton* Nut a buiinesa ~ nf ya-ur nan" 
Cleaning htU, cjfrthea, ilyelng and presstng. 
I’arLlrutfl n t fee-. .“Or routine American Clean- 
uc. I Tcnib m.. New Ke-nalnjrLon, Fa, 
WA’NT hit i Rucking Tur research work. "Com - 
pvc £ srd Air Engine Pinion PTeiflu.ro tp pys-h 
cylinder in rotary. SubaLltuto fw Gm Kn- 
Binc It, llrrnilt, 1.U1 W, HuiPtb Chk lgfl, 

CL l'-.\ H KT> H.9IID two months, (Jordan. 
Tested f«nJ"capf*dlon husInc-SB, Men er 
women, l.ejftElrtale — plearirtg. Ekprrlcnc* 
iihnecrsyair. Kijnlpmrnl fLirnishcd. EakiitB. 
21 dll nirh St.. Springfield. Ohio, 

£l 0 WORTH For hdr. Fifteen naLlonillr 
advert Inert Money Making Plan-i. Farticulare 
2r. Burg. A- l-Q Hnvldsort. Hfldfftpwrt, Coon, 
EARN Steady lltona niaklnK' - ^.upT[i7a‘ti 
keyf; damping keyctrwlta. MnrarioijH profits, 
No ranvaflslng, easily learned, I n s( ntrl 1 on*, 
sample rherk with name, address, 25p, Eagle 
Oompnny. 223 WfBt im , Dciit- Tl. New York. 

MOSEV Plvjr Dll frB* mmi* ttokota and 
h n vc ca*h income every week from local 
meirhnnt irlrtrtbm, Faftieulap» frub. A, 
Hen! op. 311 Kbljclh, llalla*, 'Niii, 

AT aKR Mnnfy manufaet u H ng~bnlEdlnK ma- 
ICrltl. Marl lie, Graotte, Flrepronf Paint, 
Flooring. Rimfing. No machinery, cheap: big 
profits; foraiulaB. latest Eraeltwda. Win. Lang, 
412 WnshiturtHin. Portland. Ore. 

^l"M L - O? Ler tm sines s r h h t actually Urlnga 
result Si For your benefit, and ml no — write 
today! .lii I his Goldin, 926 Southern Daula- 
vartf. New York. 

OCR Or gafil Batlon In Germany get& ywi 
aov nn-velly, II*™ ItSS* Oty Hail Bt*., N<t' 
York. 

GF.T Into the mail order buBlnru, IpI eras- 
ing S Kent urt frea. Nagel. 13S9 Ollve K Ifl- 
dianftpidlB^Jnd. 

CORPOKATION Organ! ration. praraotJop, 
rihsTvcing. CwrreBpondeiace ^lldlla, Gurtil, 
llfU El g hth A rrpirt. Fort Warm. Tejas. 

LEARN Ths rolleHlflft husincs*. OtnuS in- 
come, (tuick results, Interesting btwrttle-t. 
’“Aklllfu! CoHertloe'' free. Netlnnil Collee- 
Lon Assn.. Lmg ftt... Nw nt, ffluia 

"LIHEIITY fletl'' Mmlalna valiiaJil* infor- 
mal |pp; copy and inlerepllnE mall Hk. llwv 
Pelt. Murfr&B.stKiTvti__Tenn. 

THE Beet anftl-fr*M« Jflc per gaL 0*1 
pari, tcul are at oOtft Fred Herrick, WahL,w, 

No hr. 
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LEARN The collection huidjiesj. Conduct- 
ed properly is very Ive-. Supplies 

Itit-d LuEUuei it small initial L-cBit. North 

\V<nl Protective BttvJtt, nttf Beatty St. M 

ViniHtiiH, u. c. 

HI GllAl)l£; ltd IjTt a, tj u Suum Plat. Pi 1 
jf&otiH,. Money makers, Sillier. Baltimore- St., 
HaUPTBlwn, Sid. 

START A rhllp uaclur, ch m3j- "t iirlicti, or 
clean Inj. dytlug and presalng shop Smell 

capital. Dot nil' fur stamp. il. Itr&UES, *!l9 
Hudson Art., Wgjt New York. N- J, 

CTTE MIC A L Expert funiiBlH 1 * iiiapufwctur- 
inr formulas unu precede* with complete 
working dLrrtttoM Reliable 1 Mir (dual serv- 
ice only. No lints, Chfcrie* reiMnibl*. 
Oofrci&pOfiderirt Invited. Irf Arthur Yen- 
liccden, TDfil Bennett, Chicago, 
iJK.ti'TSililN, DeiignerT plint oenuttfea, 
aalea fnji Inters scrtlDJE onnneeEitm, write. 
K. 5. Howard, (Jure go. New Turk- 'feller 

amt If it eterylre" WbriileMSal 

l> W[ 'kaSTOE - Against ‘ unemployment. 
Ff'-e hundred money making plans. Slart 4 
IHHUty parlor, calk!)' kitchin, eteahltUI, proa- 
inf shop. chill pichic, resJLver nvirrura- All 
nne dollar Effle Wilson, Botan, Tax. 

BU^iNESH F h rt 11 l' r wanted. For parrti’U’ 
jar*. write, EugcpLe Peelmtn, Lawler, Iowa. 

LDBLiKII Your 7:-ivn magmliie! We Lstio 
m syndlcnte magazine, Sample and pm Uv- 
ula ra Hie, 1'ssnrn FubJIahlna Company, 

P. O, Bps 3M4, WiJhlnucUm. D. CL 

“ HKfwSSnw - it iJofflG plating auto parti, 
retire lata, mimiTS. chandri liars J tjy new 

method; experience unnafosaarr. Outh'B 
fumiahett GunrnrfuJ Co., Avp, N, Decatur, 

Illinois. 

' I^Al'Dll At gpc-mployinant. Peanut ma- 
chines will make 5MJ Independent. Small 
tapltal. Not'!*. 11U3 Broadway, N>* lorh. 

TFTI1 HIM 1'jcrj ’W inrpeTl*. Tf you can 
ikrtrh letters, you can paint signs. UrLtB 
for Tull details. Technical Department, Du- 
fred jtfrfclalty Company. ttQll Mercedes St., 

Pallas. Tern a. 

r i.T S’T'ltF T il 1 building b l:n r k man lifj'itu ring 
U your home Iciw'rt fjn ncirttanlty . Fa ItteUlUta 
frrr. t'onrrel* Machine Co., E Main St., 

W, Louis. ^In. 

FUttlNEfiS Brofeaslon nf yriur uwn and 
cam Income I ft service fees. See Htepli- 
pmnn Labors (i .rles, display cl papellBa, _ 
^EcrlVI n h. An rinde, raffing, 
snnilnry floor lunkirm. srtilErEal marble ^[| 
hrancliea. Htnv- m cast wild, or veneer 

over ftnicrpte prndurla, ™kk|.. etc. Triiwct 
or spread on, Film like h arilnnA. n|n;ny. all 
ruEnifl. and sclnlniis. lOCXpensEv*. ttollinMed 
metis fnr thlr. Imluiiry, Semi ditoe for lam- 
plCTi. Cowell [aitllun, CrtVllim, Mich, 

1 S1,VDK 3 It 1 ! 1 A U'ct-k bin il. 7 J'rnnli 
hreadiTuiklrntr I i* years" esticrlenre; free 
hmklrt leiL- Ashhrwft n7, Marenpo,. Ohio. 

nil TTrT:|l*r Defaware ; 1 ?C 1 L rheastesi; 

frefl furaru. Calunial (."ha net Co., AA'ilmtaiff- 

tntL, Del. 

SIGNS And showcard* easily painted, [? 
you u?4 InCKer Dfltterni. %Vf-rs *■ li>r fre^ 
sample-*, John It;, hi', IStJLLhi Neva Are,. 

PMcaiHi. __ ^ 

LUAliN To ennccl auComolil te ftilinmy, 
hard EteerlnE, lira SCttfUOf Copal de men 
In demand etery where. Cmnplelc MUf-stj 

■nfTored at east tSiii hf ^auee tn-antttartumr. 
Send quick, Itecr School, it.iHt Id Land, 111 
" seniESTKK. Alliance. Ohio. 32p. monthfyT 
iurlnts hlfl $ — Fetters. Suhieriher reports 
12 !j,(K 10 from Ihrco; another FtO.hiJM fnom 
one. Try yauf luck! Ycaf, I1.D9; 3 jmmlhs, 

5eLA W A Tt H ChaTitra: fees "sina Ifi Trio 
rpTruB. Thai, tl. trciyer. W H ntl n irtun D el. 

Tl5lt; t:ouoia In appliNnu c ■ r pateni'.. 07s 
hafies 134 end 1!IS. Ctarenre A CYltrEctb. 
llesistered Patent Attorney, VYashlnfitodi. 
P, C. 

FREB Book. SUrt jOttr own tittle twisl- 
hobs anywhere. scllliLf nnrcltlcs hv mall, ily 
ru'fJnntr's uarfK rnntulna everything required. 
nni'fltltF. ofri-ularH. Iitsi rtlrl Ions , cir. De- 
arrlritLifl tiKirik freo. E[ydwll, 3J31A-74 Cort- 
Ian Lit St.. New Vntk. 

CHEMICAL Expert Will furnish formufas 
and trade sec ret st. All line,! Lhts free. 
W. I,.. Curaralnjia. Ph- !>,. Gotdun Arc,, 
Fyracft^e. N. Y". 


TH.VNT.Y" Formulas |>rcnStic^ iMrrcct ntod- 
urts. A El line?. 1 ’ala Leg free. It. "Thcxly 
O,, YVashlhglort, D, C3 . 

LOOK r 'The RllhnTeHe Kid" adds. kmIi, 

trnrls, niultlpILes and iltvides SUUL^ UfU- 

rately. Sent postpaid, Iflc, 3 for ioc. 
Advertisers Service Co,, JBol 10, New Haven, 
Chul 


BHCCKED Wtlh yuur own products, M;>kr 
thCin .;,nijr*L'tf. Formul&sf, prcK-esses, Lrade- 
secrtl 3 . Kxciert snajytleal service. Culalog, 
eirvufars fits?- B- Tlaaily Co., Wa shine- 

Ion. D. C, 

ART! F1LTA t, yltirhte KiiiTtuTy HikTtj h rT 
Instructions werlne W".m4 or MIHfnt Bimr- 
Lng \ ■ Ipj'h tlili'k, J b 3 1 ■ j :■ j' ■ 1 i ■ f . nil Cxilorfl, lu'.v 
cost. OrrmusePtnl rtsitug, oncret*, plaster, 
IiapSer- ihih’?u> littoral, loros, fanlen. furniture. 
iLotuaiy, heXlhle- molils. particulars nnd 
illustratliLHii* _ free. Chris, iluliler, IIujU- 

IncturL, N. Y. 

DON'T Sell for others, EiSpToy 0 [rents 
y^ursolf. Make your own products, T-dlrt 
urticlM, soap, extracts. Valuable book Tter. 
National tk:l entitle LuborotorLea, 1035W 

] I FiKfl d.. RlduuoncT, V*. 

SfEi'HANlCH. PaluicrN. corpenlrry. Mart 
furniture rcflnlslllm;. palairtPi:, handyman 
shop on nearly nothing : winning Man tirlngs 
yuitoanerF qulcbly. Johjt Is race] and. 1-1 dll 
Bis. Ninth. L’hlladelphfa, Pa. 

14 DLL liy mall, Books. - miL-eiLJes, bar- 
gains! Imres nnoflu. Particulars free. B. 
Elfeo. 525 S. ChlCAKO, 

CAN Y (mi dnw’if sfpare " time profits a 
plenty. Not a correspondence nwFttr. Sam- 
ple* and p.irlkuUn HJc. Siraco, 1013 
Mulberry, Bprjnrrtlstil. (Jhlo. 

A UCSINkSA or yihur mm jiiiktiic— 
S parkli nf fa Eh ss Name and Number plates. 
Checker hoards, si fins. BLji book and sam- 
ple free, E. Palmer, 54D.. VVanstev, Ohio. 

— UNUSC vl, — CnfiHsimon apcc-i ultl eT - a Iwav* 
sell tWst, ^[^ke these yamrself from Mlllrr'a 
pui rgnt ecd formulas. Why wort fc-r othefi 
wh^n others ean Imj wurklng fnr yndT Ulfit 
cye-openlng lltcrnrature h rings yOu many 
specialty inoiw'JLifULj for yim nn HmJonend- 
rot husinesF. Millrr t’hetnfal, iENl- lv ChC-iw- 

Ical Blda. . Tamp*. Fla. 

MAKK ItLjf pti-rits with a fur farm In 
your f ; 1 : 1: j : L r 1 ] . Chinch 11 ta rahhiti. musk- 

rnt, mint. Write for facts. 352! Conrad's 
Itanch, De n ver, Coi c, 

FREE Bucitkt drccrlhrs A7 plum hot 
rnaklna Kd-fKltl weekly In hh«h* nf OhLcg 
PijH.ina’^j vf yrmr envn, Elite Co., K B Elkx- 
■:?.!■ i h Si . Vi-w V >rk. 

' ' uljli-TKINGH” — limey inaklnir - ideas ; 
lips; plants r fijtfuirt unified New, different! 
Three months' trial. 25c Yuar 11.99. ,L (hld- 
ThlnKs ■’lUirujIlne," 7 2d AJt h rice BEdg.,, 

C | cm: I and. Ohio. 

1, HUM'S. Pit OF IT MaiiSlfarUlrlns HarlietJ. 

Itn j f, k'2l lvenwLiml Aie,. Chicago. 

A M .1 T l-J Fit Ca riiwnlM^afir”f2X0fl weekT 
spare time, copy lug or traeinj; rarpKins fur 

mivertl sers. 3- Em ^yndirale. Argyle, Wla. 

I’ltl’K Poinplc "ifiiinev-makinn apeciaityr 
Wrilu fluperiur Sw ini I ks. SstrlnplitM III. 

15,000 F'nnTlT Making fnrrrdlaih PuT 
hiwlnjff grid many ethers. ArtldentS and epier. 
jtendea. cgrlculture, alloys and amalgams, 
nrtlll'l materials, heyeraces, ocmenf a, glues, 
pasta*, nbuillngen. Meaehlo^. reun rating, coi- 
nithjT mat ala, die inn, glass, heat iraatnir-nt 
nf metals, hciuscfndd farmulav, tre cream, 
chnf set Innerjr. chawing £nm, lapidary woTk. 
ext c rrn I mi ( Lmc tdi-mln, lubrh-enl =, pnfriii r 
varnishes, phninsraphy. finndiineflla. fannSn^ 
fnriniilna, niE>hcr, pimp, candle*. mLlWlBA. 
toilet prCpn rut Inns. prrTuhiCs, waierturtiriflna, 
hreuTio.TniiF. writing material*. Just write 
hr "Sclentlilr AniCrtfah l^Hcvklopedin of 
Formulas.-' Wlvfn pantJnBn hands you hook 
pay 15.50 and postal charges. Popular Me- 
Mcetifinlrs Frc'*. Hoorn BU 1 . 200 E. -On t aria 
PI , Chicago. III. 


GKEMISTBY 

MIT || vr.mcv rim. be tnailc hy re'Si I iLcitiii* 

niirrers Full iif-frya*i™a] formula and pm- 
ceiLn, i'jip Dollars-. BlcbariJj, Citeiiilsl. Etui 
llll, Brifltcm, MeEfl. 

Vtll'R (IhenilVsl f'piSJfciu Enlveil am I Mr- 
mulo er prorcy* r:;riilsj:i',l, ! , ''lvp lYrilLar*. 
IVrllt iac- W. Pie Liman REc-hards, Iisduitrlal 
Clwm.Lut. B^ 1 * 2d02, Rostiin, Mass. 

1 1 AT A UK; I J PlJii'i" “S , ijtwf ITTutilri f iuna 

clii'mifll j' Riippllcs. 5, Oflfl- -rhemi-colF, l,OUQ 
■vicntiflc hooks : cnt for 5Uf. Lahnratory M«- 
lerLals Compsny, til 3 E. 71 a t Ht, . Ctiicai'u, 
Ell. 

FV PERT IThcsnlral advice (in niaiiijTucTurlhk 
prohlant.;. AnOvM 1 Idea* dcrvinpiiii. Flit- 
laulas. Write, A^*F!atei] ('tiniiL'l-. indn irlal 
Ctu-mUtF, Indlanajutlit, Inrikaiia. 


FORMULAS AND TF AO E SECRETS 

' FOIL Ml r T- VS. v\ E I kinds. mich up--liirqe 
llj-t setit frre. Ohn stitinp appreciated! 
Kpnifflh service. Itny T4M. Dayton, Ohlu., 
n.QfHH VAf ,1 r A IILl? Form it I as prepaid $l.tifi 
Xalinnal SerLliv, 3JE11 T^:fla ntcli. Cincinnati. 
Oblu. 


MODERN Formulas. Ouaranteed. te*teA 
Catalog free. Imperial LabnralLii-Ee*. Ed- 
wjrd-vU lc. I1L 

531) HOMEY” MiTting^oinaufai ind tra.de 
jd.TL'lH 59c, UhlvciauJ, Itlfl First Five, 
Brook lyn. New Tusk. 

tll'Ali i NTKKIJ i’liribulftS, inalvala. low'cit 
prices. l.tuyd LaburalDries, j 5DU Jac-k^urv. 
iThkagu. 

J.N KXI'CNSEVK’Ice^SmLing i-'uLiiiuLj. nlc. 

Machinery L'muntniy, Neil Tasker. Sha- 
nutkin, l‘a. 

W AfjLI'.v l‘K1L Floo-rl ng, New utucasi. 
TKtcetlUul Jl.Hfi. L'nficrsat Supply Co., 7TT 
Iknikruni, IliyutinF, N. J , 

FtiUMULAU, Chcniicai^ptTltjEi. AhalysLe. 
i'rOe cgtalogue, Ihititetn, Cbcnklat, -Hi 
Crahd Ace., tlrand Itapld*. Mid. 

GUABAN TKlil) F^rnmla*. Lr^t scleiioti tin 
prndium for making papular. hlggasr-suLtina 
sncrl allies all lines. Don't huy formulas 
1E1L yi»u‘v« received valuable eyc-i»pcning til- 
qrature. Miller, Chemist, 7Ch-F Jetton. 
Tampa. Fla, 

FuKULLa* \]\ kinds. rai.Tog f n «. 

Clover Labfttatofiei 1 3' I, Ptrlt Ridfe. Hl- 
"25 MrtNfcV Malting furmuijs. pretnium. 
f], Arthur L ull, York, Penn* . 

HC(T;KI1I> With your lorn prvIJurta. Jl»¥i 
Ehem yourself. Forimila-E, prov’es^es. tradr- 
ircrels. Expert MhklyMnd icrvine. Catalog, 
circulars free, B- ThniEy Cbi, Wa idling' 
ton, P, C. 

DO NT Bril for otFffT Enphr agerit'i 
y^Ufrti'll, Alake your own gvrotlua*. Toilet 
atLEcics, snap, extracts. Valuable hook from 
National MltiHillt I jliuratoHeft. 193GIV 
iBroatl, Rlriimontl, Y'a. 

FftTntlO.lLLY Any Ttirpiula, Mlc. Just 
send 00 c- ami name It. C a tale* ffrt, ln- 
du 4 trial Institute, Dept. 2&ei, 64 IVeat llun- 
thdpli, 1 Iijiili’. 

Vii FFO It in 1 1. A H" And 'll i g i5 1 u a'lra ted r a t - 
aleg 2'io. Iilenl BnoK Jthop. Park lil'lai'. Ill 

IO.IWU MONEY ■ M .1 ti. J NtJ F 13 ruiul.au. J'4;IIS 
ynu how Ed make and sell almost everything 
under Ihe lUP: cosmetics, niueltage, anti- 
freeze *o]i|llPns, hatlery BoluLlona, bever- 
ngea, dierif. mow inn guru, c lea nine prapa- 
ratlniu, extract*, hair preparations, inki. 
I.IilImh, leather pollVh. nilrrors. perfumes, 
UOljlhtt, typewriter rJhbona. carlipn paper, 
wiitilna powders, llnuld soap, and hundred* 
nf i.t her profit able it tides- Send pi> money, 
Jim write a postal for "Henley 'a 3fHh Cen- 
tury Epik of Fcnnulas," Fay pusluia-ri [M St- 
age and tl. Popular Me- lianlcs Frm, 2Utt 
Jv Ontario St,, Boom . CMcafO, 


AGENTS WANTED 

tv ANTtlD At iince: miwe Ennd men Ip Jn- 
Inuluco and mull Rimirlilll'i (Iiwid Freatrh 
Product 5 . Ti™ria:n[ CaunErj. Wonderful op- 
pure unity, ikl into huiincss wLsh backing 
of larirtst hianufactnrer nf 1 c-, kind. Capital 
uver 13 rail I Ion doll lira, -Quirk freiphl, ex- 
press, Eiartcls past service from U3 grc-Ht fac- 
t- rlei and hrarwAiw one ni'.ir yi«u Nothing 
new—no eipev ispenl ing. No cipsiiencc rc- 

rpil rcil, Vmi simply foil aw the name hlLiX ttmr- 
kii«| Rnwteigh Mrthsrla whis-h accure the 
I ni 1 st business every wlicre jr,d have clvcn 
rnnsumors beal. values itftd EatisfaCtion for 40 
yeans, 170 rw'f *-*p 1 ; i i:=t TruiiHr-nlly needed ev- 
er,' liume. Fnonnous demand. Anmra-3 sglei 
nearly 4U uillliriii prdum*. Jlf fir ftTr trial 

Indurcineitt- fltiivfe ea*y sale*. Hrpe-tt 
m-ery !5fl -H4J days. Enormou* — ?]1,iB' 

ilPG riLuoih an 1 1 more profit*. Hl*a-.iy year 

aMfunrl; no lay-otf. Nn boss — you. hmMiti* 
ml* owner and manager. I’ract I rally rat 
cap Hal Hqiind, We supply everything — 
strtkS. nut Cl t, sale* ami aorvlrc methods, Rif 
iiay every day, FPeHtp Ihorfuie wtn month, 
■■rii-st cohiitj TSr^-t lervad.'* For Tull Bmr- 

f IridaCs ic rite IV. 'f. lEawEalsth Co,, tieid. 
H-A-PPU, Freopnrt, III. 

STitANflH New Intnlhg cartH FrssenCa 
aCarchlnp. Saves cln trlelty. Cannot kink 

,:T „:i r I . Buy 1 ■ U - = 1 1 ■ ;- 1 ^ lL.. T'p In J_-'. 

ilaEly. Saiwnl.es furnished. Nov erk not, Dept, 
ft- A, -1503 Ravjp flwoaif, ('hieijso, 

VV3tS J T RTiFributlng' agent for If anal Irk, 
powrlewd linmlse-Hn; reaxtove* unythlng froiit 
the haiiLl* without injury to akin; merytiOLly 
a rurtniner; great opportunity fnr hit* [I nr to 
aet Iil h up liters; aaumle free. -Solar Frod- 
u-ct* Co- . J23 3 1 So, Tmy, C h H go . 

f-iiij 2d it A M'MtIK. tivi.imic 41 H 1 I "tet- 
ter* fur store wlnctnwa. Ri<||r ftbplled, 
Froo samples. Liberal -a-ifer to genera) 
agents. Metallic Letter Co.. 13S-R North 
Dark, Chlcign, _ 

Dll N’T Sell fi?r others. Ilmplo? aeefTta 
yourself. Vfakei yoiar own TumluclH- Tnlh : 
irtlrlea, soap, extraet*. ValuHbla bHi,yk rcr^ 
N'oitlonot Srlenltfle Lahoralorica, JSditV 
Richmond, Va, 
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POPULAR MECHANICS ADVERTISING SECTION 


STOP Working for f Enel I pay; own and 
giHFiiii a liawtolgh Horns Service Bus Loom ; 
gend anywhere, anytljn*: the year Around; you 
supply 2iI>U home nutFiiUt; ; guarantee satii- 
fntlan cir m> sale; over II! million sold 1928; 
thousands doing $4000 Co $UQ(jO annual bus!- 
n.e*«: In Medicines, Food,. So*?*, Toilet I'lepa- 
ratluna, Htoek- Poult Supplier, *1! tucked 
■by tlT.flOtf.Olfll Industry; established 40 
V«rs; largest Of 1(5 kind with If gmt 

l , ’A*lihrlrs iELil Hrarjrhei; jssfSLIn*! eaperLCElrCe 
unntrossii r¥ : tpjaectoally no cslssIeuI ' credit If 
deserving; Am pend to f full particuJafi — ■ 
then iJmUlf RawLelgb Co., H-N-PPM, 

Fre ronort, lit. 

I J IHTEI R UTORB And Rucr-'s irniKd tor 
new Mei-rnl sun and 1 £ xHl 'hur fi-r iutu- 
umbllM ami JjtisrH. Snu tw till hm, Patten* 
inoddfl abuve ivlji.ishkliL i»F any redan or 
coupo. fiJileltl VI Invite* ltj b Lr.ilifst, In- 
stantly ii lL i ui> L h i >J e in in; ikhIHuii — up, down, 
Tilth L. left. Retails (3.7-%. Send $3,31) for 
rumple. Larger discount In quantities. Ship- 
lumti prepaid In Implied ^(alcs. Mtmbrrt 
GrikfuEuJ Chamber uf I'-Dincrce. Bank refer- 
ences. V cry BtiriCtivo pr-jponic Lon Gre*F.cr 
Pacific’ Co., Ltd. Dope, 1. 371 Nineteenth 

Ht^__OaT <|gnd n Ca ll to rn ia. 

fiTKADY Firmament Speoame assured by 
telling biggest, finest line 5-hlrtE, tie*, nil’ 
cberwear, jmarfintee<l full year. No sub- 
Ht buttons. Free aitfc monogram. Postage 
prepaid. Big advance rommii e!*uis. Eh?ji 
ynar shirt a , Me?: cavh bonuses. Free outfit. 
Write today. iHpl. Ft, ItosurlUT. 1231 

Broadway, Ntw_Yufj{. 

EARN Mrpne- pay th* Quaker way. Take 
orders, complete line men's tbirts, tin, 
}p?*Jrry L underwear. Remark* h]o value*. 
All pipklE Big WrtiPUsiOBi. We 

furnish eivrrthlae. ddlrer and collect. sar- 

Inf art Eon noarariteed, CPranki I Hi r ii'+- 

Write today. Dept. ZfiOO, Quaker. 1107 

Broadway. New York. 


make si.tui a sale, itilinr itiltt tor 
S19.95. RU profit* with tfcll qulrit fell- 
ing: line. Suit*, topcoat*, oierfdat* direct 
■ n wearor; mantel nu^ tallies. ttaton made. 
HE* repeats. Outfit free, Majrtr-rrTgft, Dept. 
C.giFft, B 73 Br cudway. New York, 

AM AXING New Lnyeifi ton. Electric water 
healer. Belt* for $3.75. Heat* water *3 port 
Instantly. \tilre hi* ntonor. Write led it. 
tjiit’ V I i*I Company. Ife pt. E lkha rt, In d. 

BID Money espy, $ imply ibnwlnjt maty 
Folly Wrench, lfl wrench* 1 * in not. Guar- 
anteed fast geller. Sample funfigbed. (IclU 
man MFg Vn.. Dept. 'I-IY. R :. ck Island. TIL 

CHAR This nu Irk 1 Aitounillng mew nller 
ivrenm Inventlnn amazes tool u sen . Alford* 

BuptT-powcr ffrip. You teke or den. We 

ch’llrer. Kant -Slip Co., A-G03G \Vemtworth h 

rhlfig a. 

H A "^."nd ~A cents. Inlonnatlon 

Bureau; AdrerMaed ■'clllotr pmpoRlllr.ns; nt 
vopr irr. lee. Ileyi. nppnrtupllfe* tn-i r ti 1 anted, 
lilvlm. New luvemllffps. fiiopera il te cor- 
ni*|iniuleiwe. Many nther fealurr^, freo Ip 
members. Jdn now, Aprnt*. r Cwperat t^e 
S' ml kate. %i"i5 FUrh A™?, New Yiwli. 

DQM'T f!rlJ fur others ^fflplor fjenta 
yourfeir. Miifto you f own product*. ToLlel 
article*, imp, ertnets. Ynlunlilo book free. 
National SrlenMflr Ubbtaf urlei. 1935W 

llroad. Itlrbnknnd. Ti 

1 EASE hisT’ 1 " Wj ndnrf'nrlcm rrnlbe ip artel. 
Ills prf.rlts r fib Stytoi and cplors. Free eain- 
1 1 1 e. Wrlle qilli'k. ^Raleo," 10i5 Waihlnf- 

ton. BnFtc m. M n sg. 

— I>aA an d nl e hi combi nation bouse 
nuNibif*.. l J rtTtleulairs. AlccSctvpp 
So, Berkeley. CitllT _ 

MAKE riliFrninaUnir stfina— Patent allowed. 
No hniab ntfl 1 3 required. One order cleared 
5(lft dollars. Particulars. MerEttype t^rotCsif 
FP uilh BfCKelcit. Ca tlf. 

BXCKr.LKN't' tnunTr prr*ser. Retails 
*1. -50. Acent* k!VC. I*. .1. Wines*. 461 Sum- 
ner Aw.. Bmnkfyn, Niht Yoik. 

WAfJirLOTIl Tbo u'oild'e best melat 
polish; on market twenty years. ETeiybody 
■ji.iyi. Pnin:.;! profits. M-lcic 31 fg. Co. ■ 
3317 Rummit. Kanaa* City. Mo. j _ 

BKLL ” Prevent Hun*." Guaranteed tfl 
prrrrnt am* in ullk hosiery. Largo nfOUts, 
PeftlCUlerf Specialty H'j., I2T if, Broad- 
way. Ijo* AdcdIbe. FaJlT. 

FHEK Suit Offer to nu slier*; Oppnrtufv- 
Ely |o fet free pstll besides Si* a week asut 
tip. Take orders, for our hleh-srade. ill- 
vmnl, unlnn-Tn ark- tth- Jti^a sure SIlK* a.1 
and up, Ner -= tyLa ivutfit free. Write today. 
FreiyrrsE Tailoring Company. Dept. %V-2i7i 
ChllllA, 


Alt ElTKlKW ILHlEyered at Home. Bel 
n l jl e* 5 cents per aqua re TkH ; you charge 
7 h i eenti. FnPltable business plDCinr nutn- 
parti, refleetoiF, tableware. tKP’es rcilnishinit 
imctalwarn. etc. DulHU fumlshed. Uetalls 
Free. Write Sprinkle. Flu tor. 128, Hurled, 

Indiana. 

It KIN-Q ‘ Homo "Llip~baci-.nl sellltti Clirttiy's 
Ip'n Bust and Si-aln Rcmtivtr Sells 19 ko 
blstes. - Wrllo for free u mple, Christy, 
Inn,. H5e17 Emndgay, Newar k, N- T , _ 
OHKATKST tkup UlKstny of llw igtl 
Mart* fr«Pi Sump Sc* Islapd plants. Fro- 
duetrs a and 3 lime? wire laibur- SenFallnrHii 
sel’er. GimkJ fikr $10 profit * day. Wonder- 
ful repeater. PartlcuJiirs rr«. Albert Mills. 

%20D Moni tieuC h , t^lncLiknatl, Q. 

AGESTi J.I n he (7% weekty with ertiuttvo 
linn of hmirtuill specialties — srumye rubber 
hialf, futrr ■ I m ■*! n = k lablccevers and SQ other 
fait *ei len. AVrii* B. ft G. Rubber Co., 

Dept. 4!i!i. Flits hu tfll. Pa. 

I.VihJ lnr|ui|Tnk l>wi it a e*ciy lime you *ell 
a tailored- U»-ortier. all-wool suit for $23.75. 
Eitri fine t sluts. If you wAnt to try, write. 
Everything furnished free. Pioneer Tsllorlns 
O.. Conaress and ThtoOp SIa. Dupl. W-1117. 
(."h icairo. 

““ SAMPEE FreeT Ptir nek stylo nVwll t eases 
ibit thryaden ire tosfeU sellers cm esrth. 
Alllllppi aold. Cat abutu &, Fitj Hurdles, 

Vlcu.t Hmarrkll te. .Mass. 

H.VN’I>>'K -doth quickly pnllVhm nicirl— 
bra >s — cup per— ’ll l* c r — gold — w ithaut paste, 

fluid or puwdcr. Rcpreacnl alive* enLhusSasllc 
user easy sate* — imLe k pfoflt. FLelaila 25e, 
Ksntplr free. Ris*kln Cwnpiny. 1%01 Euclid. 
Cle* eland. 

AGENTS— Be IT %Te«ay nteb^t and T 

Yvwitrlk, ?Tfp' factory, yariKC. auto Mfnrr 
inlei-esleil Noibln« else tike It. Dig coul- 
jjiliBLun, write quick. Be Iter Tpnl O,, 2i 
PtLCIinUm SI.. Chlcayo. 

TJointY ,UJn W rTuil7^ Sample and offer 
Fa - 

twrilstisi for Sljk. Soil stnroa. spent a. 
whiU-csalcr*. TremendhU* ['rents, Sets Color* 
any fabric, pterenti rum In h'lSfeTV, Sells 
]IHh w j Eld fire Silk Corpriraltnn, Schflra, 
jAe-*ttlc, 

— "KTRUv E .1 gold mine 1 ' idling NiklnBlf* 
Fill Drum- CHH in at 23c; polishes all mrtaEs 
iiutfkly — like iliilter tltc- m-rtal. brighter Et 
flhtrtKk, Imtiant aalos, toonpous prufti*. 
Agent snlfl Hl£ Ip UK «b1Ie, Kamplea, term* 
free. Sbef Mfr. (Hot, 8hef Bldg., Wcebaw- 

kcn. N. J . ^ 

AOfcNlfS* -"Slosce mm iiid egllnus rcciiofer 
wit I build you a steady repeat buifntkg Send 
today far riorkri-siir trial out lit. The SfPsi 

rpinnany, riPI H*«rlc Dldg.. Roeheater, N, V. 

REFLATE B fai *y wenwnlf HUlurrjnbJfc 
parts, reftoctors, hath r«Tn inures. wr,ra 
stwor.fl. forks, eln., with pure silver. Looks 
like new. Cae IF-K*n- Plate Polish. Posi- 
tively na tiierruiy: hair pints. Post- 

paid, BatisfactEon guamnterd,, Agents 
wanted. Dept. A, U-Kan-Plate C&,, PlilJa- 

deiphla. 

AT.f, Ci-imnI d Kents wll h bad feet. jiut Tcci 
Kiwn ■ Foot Bal'd. If ii cures, actl thp world. 
Eastern I . ;i thtii i r ory, Mather Bjcly. , Wa^hims- 
IlHl, I). C. 

iJAllPi'liVU H Paste* t icIJrr, Only 
founts I ii brush for auto amJ household use 
aril log Fur H.Ofl. Large profits, EiclusJre 
tenilery. Sample silly c&jjta. Western Com- 
meirlal Cnoipamr, 35 New Montgomery £t,, 
San JFrtticI see. Calif. 

TiYu -like It 1 1 . Id y Tm'ded pToTTucfs. Shu- 
imfri'l sates sbofi- Wruln saves autominbJ!e?i- 
Cnni Inu-MJt rtrfieat sales, Sample both HDt 
Vaporet florp., 655 6lh At*., N. Y. 

AOENTH — New auloiuotite scrrlco Hem. 
Com in l Mil on one -third. Flew> Gltor Cum p any. 
Minneapolis, Minn. 

HAKE |t Yaur flrj.1 dty. Matriluua de- 
vice. Takes drudgery out of window clem- 
Eng. Rslls on Right, every hoii«#w|fi\ motor- 
ist, Qthers. SI hringi artutl Hampre and 
Hintftt. Dept. Pfl, Wonder Coro,. 313 W, 
:;r.‘h , New Y-rk. 

K A STl- IS Kid Is looking far cnergit 1c 
agt-nU to sell tils nationally known factarF 
gitaranlced line of lire Iwis. paichcs and huIo 
sUiiflrlc*. to Eir*KC anil scrrlcc si u I ion*. 
Write for dara, Cart u n JTamtfai-iuriPB Coin ■ 
panp, 27U2 San Fernando Road + l.os AngdH. 

C*1 1 h'tTil a. _ 

SELL Buslnts* Ctrd*. $1.96" thuuOH hvT 
Cnicunlsslon 6H pent*. Hleharslc. 411 Mas*. 
laitippipnlli. 

SOMETHING New, needed in every hums. 
(i.Oil rirr lunkr easy ^ankple ffiir cents. Clark 
Ci„ UP j Line Ate-.. EUwixhI City, I'a. 


EAnN More pay th« Quaker way. Tike 
orders, nuupirte line intn'l ihlrt*. tLes, 
hosiery. underwear. ReitiiTkable values. 
All quick sellers. II ig commlssluns, We 
fuTiiliJ] «vary thing, del her and collert. Sat- 
lifactEoti jruo.ranteepJ. CrtiipLete outfit free. 
Write today. DepI. /J. Quaker, 11 07 
Broadway. New Yarit, 

STEADY Femisnent HTninv Uidnd "Bj 
Kelli n g biggest. IT nest lino abirtt. tlei. un- 
derwear, guaranteed full yi»r, S* «uhiti- 
t minus. Frto oik DHinacrtBl. P"Slaga 
prepaid- Dig adva-nve (oHii4iukat). Kam 
your shirts, iErs; Ca*l5 bonu»«. Free milttl. 
WriLc today. llept, PSHiif. RiMeclifT. 1231 
BrtMulway. New V«t 

S ELL I [.nis.riv Lves toiAaLhing they want. 
They ara hound to he ini crested- A skgRrtl 
gikarabte* to reduce gu bill a 2,'1fc. No nHA- 
peiltton. -I ti*l ‘7e uncfil. Box. IBB, East fian 
pleno, Calif. 

A i; ENTS — No ITanl TEium. Earn up Id 
$12 il^Lly wearing fine Felt Hats and showing 
friends. Smartest Styles. Irflcd Khules, 
£2 to $,% saving. Samples Free Taybir I Eat 
and Cap Mfn., Depl. EG- 1 35, CilklsniLI. 
Olilo. 


SEEL Personal Cbrlalma* Cards. Name* 
audios fH in gold. Lowest prices, hLgtWft 
conkidlsvlons. Sample* Flrr. Also Hu* 
AisoitincnEa. 11. Dunbar CP-, New TEnins- 
wick, N. J. 

AGENTS Earn (M d*y, Sell Drl-K]M?l|. 
Can't be heat fur I'leanlng fincvL furnilbro. 
wouiliYoi'k. biiiilM-ihid fioora, llnoku'.is. Won't 
grrtitch. llentovoi jrreasy deposit b on kitchen 
ranges. CTeans your aulo for about 134, Be- 
rn i!’ es bvtid. freasr. punlull. in ine opera! Lon. 
No wap >v wurer us#9. Big sellar. Joip'S- 
profit. Send throe 2c stamps Tor sample. 
American Accessories On,, Desk tfSll, Ga- 
finnstl, Oliln. 

J 51PQBT V nut own fioodn. Genntn es - 
port neagaiiup pubEDhed In. Engllih nffErs 
numennus bargains latest novel I lei; oppor- 
( unity for nbtairlng profitable Jirtn-lre. 
Copy 00c. S^uere Beal Supply. F-21S Fifth 
Ai e... New York. 

OL'H New card'* - iii i ~ 3c aspirin sells - Foil 
to store v. -Over lUQftj prbfit. DoY'rJfe MFg. 
Co., Posit C. Colunkt'iaSi Ohio, 

Af i ENTB ; 1 1 fvt ri bm™ i ; M ew ' ~?a frty - ga* 

device — household horeiilty. 'l?-t seller ; >n:is, 
pte, p a rtirial j ™ 10c- BpVihr Corp-, SOfi Flftn 
Ate. New York. 

lull Make IlO'i^ pr*k1it tolling changeable 
signs to- store*: si* linos, three rolora, (vet 
H-7c, sell* $1.$3. Rob I ii son sold 18 sign" En 
four hotm. i 1 nrt LruliiTi free. Nation a L 81 gn 
HvatSOn. Ht. TjOuSs. Ml:, 

AGKN'TH— Gp t*k $L2 d*E|y, Intniidye log 
linslery guaranteed # mofilha or reptseeR). 

1 2(> styles, color for men, woiuen. children. 
Lowest prices. Auto mil hose cJTercd pro- 
ilucers. tVyito for outfit. Wilhnit Ho* lory 
C? . Dept. F-1331, Grcrn f ield. Ohio. 

PORTRAIT Agents — Highest dUglSTy En- 
larachierktii. medal linns, fruuies. lEeasnn- 
ablr, ptleas. VYrlte fur catalog. Adam J, 
Kri II (’o., 2^43 Boulh Stale. L'hl cage. 

{}l'H Lumlnnus Gririb* nml' nevTXum.lnoua 
St. Theresa rtalkto *hlne hrUlllllily Eft On? 
dart, }<i L IJ Hrti fim *lnovyut ration. Wrtla 
for priest W. G. Hannan Cot. 2543 So. 
S t a to. Oh tcago. 

NhW. hudublo— Adi auto step mat*. 
Quality rubber with owner's name molded, 
ivhite. Dotal U frw. Ebonite Fr*nduc(s P 
Ik N - 1 1 1 . M:ian. Akron. Mb In. 

MAKK Anil soil nrwjy Invented washahlr 
price ticket and glltteriuE 2 cidourcRl gLasi 
sieb- Write far (pain pics and Instruct tons. 
National DlstFltiutof. 3J4K- PowoJI Nt.. Yap. 
fcmver, B, C„ Ca n ada. 

AOBSYH : eir-TS" pay s Fivge prcflti, 

yreat repealer. Bloom Fro-duds, 30t E. 
22or|. Bill laiart, Aid. 

AG$7NTh Earn (?:ih mnnih, R^ll new pne 
Guarani ewi Hdakry Ijtesl alyin Rig #fi|l- 
r-j-,. Ki^ra mnurilaslon. Earn your own. Silk 
haio. Writs uiUck. Slate slzo ho*-e worn. 
Sllknll llivdery Go.. Dr pi. 2231. naylon, 

TTEATY Profits Introducing New Typo 
Mending FLulill AmaElng iclentiflc derclnp- 
ruent. Agents, part-time wotkeft oltiinlng 
un. Detail* free. Kairsm-SrrtLlh Ctwnpanyj 
flCfifl Busan St.. Fert VVayrLt, liaj 


TIOW To SECure AgcnE-s/' a sprcliQr 
pn'pared booklet, letls of Ptti* Pf the tflurt 
Inexpensive mrthnd* In which to secure 
guild live prndijripg a gent a. It 1) free; 
write for your cupy today 1 M. L. Bund, 
Mgr Classified Advertising, Popular Me- 
r ha nits Mag a sine. 200 Pnlario fit.. Chi - 
cage, Ul- 

















POPULAR MECHANICS ADVERTISING SECTION 


£5 


AGENTS KTerrwhrriJ ttilfctng money with 
our lino nf kitchen upcc 1*1 tie*. demanded In 
ail homci, Rig carnlnax iw>** LI pIc 1 -. W rite iu- 
day for details. V. Heed Filter Du,, Ji^l 

Brundwuy. New ./Xlii*r. , _ 

Hi asTE V EH Powdered H and Cl a n+7T lle- 
mnK&t Orru>w— Palm Lnl* Units nth". »l 4I* 
fait. Rgswpl* Fror. Beetevet Co., 100 Irvin a 
Park S let Ion. ChlO&HK 
STtUW Line TWtez U[MtiJjya. ST[Trm7 
FI Inis Chewing Laiatiye,, Breath Gum, Na- 
te rf air Hllktorue, etc. btcady Repeats. IAm 
P rofit, HUEWrbs 00., Wj, rtsUlnLUre, 

lid - 

’ ' AGENTS Buy direct at IoWm ruili prim. 
Men * latest fancy hosiery (fn*- JJ 
LadLe^ point Pi silk hose dire. S4. J D'.-ifi. 
fatale c free- Superior Killing Company, 

Dept. 34. New Haven. Cfttio. _ 

POKTRAl'f Men jmu csii make JtHKPey any- 
wkero j-eil'lim our cum rant end portraits. Henri 
for Free Frame CatnLns. Portrait Agent! 

Runiriv Co.. Deni. F. Lrif.iTle, Ind, 

■ vUV m ITTiirrtS *T0« In :m diii;* wLch ftur 
]lno of iHKsbcF- and Rifles:. CHlllll Free l Lr- 
rlustve terrl I nry! Mehol? Co.j. Dept, BIS, 

Naperville- niton fl. 

— Kl.’.(iYK H»hh on. Flour- irlhertlnl ibe 
dye applied with a brush, Beil. Etui*. Green. 
Browp. Purple- Don nfil-fk work Slo U? 
yijtl daily. Sample audit ilJ'ea DiI2 rue SI- 

Tpi n lv Co., Inc., &OU entile, K. J. 

liTfjV N tl N cw- - Triea^ ID J 1 ? Christ rianf ( .aM 
line Ainazln* setter. Experience! unneccs- 
Bary, Full -pint it me- Bftrtsplet free. Win- 
deriii.erc. iEsiabllshn-i ItfQfl > STOS Dorchester, 

Cfe leajro. . _ 

ylTTVlJtMS HieMniTHsiritJtitdrs ore Usfoi! 
In new Dll pane DIr#cttJiy+ Write; Pruitt 

fiysK-rn. Ilf ttokfleld, 111. 

’ Day easy plaf ISf - RLypko 
Globe Chgfli- 


'ADJoNTETTinr 

Counter Diiptei's wilt) dealers. 

iVal Works. K ay Pity. Mich. 

“SI KXIf AN "Ju m [i Injf "Eeart^ HutupLes wkEi 
K a use card :L5c, quality pile** with 15rxt order. 
MtdweH Nprelty, 1312 Main, Kansas City, 

Mo. _ 

“ M-AV JJiiiot e d ■■ Flash In* Si an Juf-E Out— 
ehanieehie lellfn. Beautiful Neon odor 
efTcet Tiir-r« <!JtTerent alzc;. ond l r n- 

breakiUlt- Guaranies I- Even 1 in c reliant 
Suva nn sEizht. 1PH^7 profit. Pndected lerrt- 
I nr y. PrtuEen. Mlf, Co.. Dept. Bl. 

I-ciuJe Mn. 

“"Aft F N Tsi F r reo catninfc TP^I(i"o lelinld 
BpeeiaHj.es. toilet preparfllieni, rnoni pH'rL' 
vets, remedlea. port f») Is. ftMnea. photo plD 
lows, medal lions, krltiilinUj coodi, plot ore t r 
Chrliirem t’ifdji. Credit, Jamcj C. Ballej 

Co., St ktloiH C-S Ch ina an. _ 

JUST Invented — New waiFInii murhine. 
Nfr motors or movtnir parts AulommiSRlLy 
ek rms enure wnshinn. Fuily Euafantred. 
liet&U prire Tour proRt 105 l 3 ro- 

fei ted tcTTiEffTS', I'Ttston Mfff, Co,, Dept, 

CP-P Pt. Lou it. Mn. 

t ' H J < tee r ivi'rrt vfl lin'd ?-’l EE^ne pi S’silKir 
Tlu) dlemond^H- only sumaTiilerfil rlral. Orent- 
esi fparq, llmr, slde-linr a.rllr’te ^L-er kncnvnl 
Ansaxknj probEa. fl pr^ket sample ra^u free. 
Wrilfl nulck. Mfilrsn Deni Cwnpauj', Drpt. 
I J M, Monterey, Cn t [ r. 


AGENTS — Make kfr profit en 00 s^lrs, 
M’onderful clenner firt nutairinlinrt. furni- 
ture, 171 f I ll and iflli's. Vimr jL.mie on IiiIh'Is 
— raid gepes ter — eic-lualvo territory. Free 
pa inn le. Minute Kteen Lahti ret u rigs. Erana- 
v| Lie , Ind. 

MAKE Biir monry with fast sell Inc IE no of 
food irroduclB, prize m ii"T end traitor oll^— 
palnCa. Pure roiient enters. Write for free 
ttnirlo ease- L^'erin * Btwne, teo2-C 
Bn. Ptflfp. riirrzRn 

Nil IV njsttivery — T'llr* Fcijwft eti rrmt Imfll 
resjuilhi; aluiuluuiii p^ipt. fer Kmiiiton. Ky- 
liaust FEpe. Ovens — Lualroua llni-ili. TrS;H 
ran l^c. Ultra Firam, !jj 2 West Brnadvmr, 
New Turk, 


BrG Money dally jeEEins ihlrts. ties, nn- 
derwr&r, soy. rnlnr ::its. iuinher iseks. sweaters, 
leather •Pimn. m ;i r"ki nn ■. t.'s , m mentis, pants, 
r!ULdren r » |Hfijsu1ts. Outfit free, i:yprriciir(i- 
unnecessary, Niir.Tnd C’P„ Dept. S, ID^L P --S 
ClrtmlfL Ave. , ChlFiiRp. 

RIG Mivney and Tn*! sales. Fttott oww*t 
buys Bfild mil] alt fur Ms aulo. You charge 
fE.Ml; iii like SI 43, Ten orders daily easy, 
M’rllo fur pari leu lap* and free iaiopir?s-, 
Amcrleasi Monoaram Cn., Dept, 40. Baa l 
Ol-Jipte, N- J. 

WINDOW Lellerft In hiTpfs nnd grdrl. 
fiflil w iMtiflf ! Giant tem | nirn r j" fcnpsfprs. 
Curnnkro line for ^ Hires, o Hires ^nd trucks, 
Nn «iierlehfe required. Batnplea free. 
P ri pt - A- S Lg tt, Akron, Ohl(j. 


RIG Money mado SoiiiPff our ChtlsEnsaa 
lM)y aftFortineu.E 31 (/“hr Dims. a eurds aurl fold- 
ers willi lmriTkoriiTliie eisi idi.rH'- fusts yen 
ofle, sells fur S i - 1 11 1- IVe pay all ihipplns 

rhirees. Marv+'lnii.-g ereatiims in [larvJuuert, 
dCckJe-udite', vrotr-r cnlnr (tnigni. en era One, 
omlMhfs1HK. lltiped-rm i|liisiii-;i[jim.i, mlseil 
mild methllle efferta, etc, Write for partfcr- 
uiHra, free samples, Wilthatrt Art Puh- 
llshtis. Dept. PS. 7 W'fltcr St.j BMtun, 
Mass. 

'liiA^v L'T^iojuIj] b h produce ’[hirfL'it pr^i- 
isrl-s . Alt linos. Catalog (IM. ii, Tim sly 
Cu., iVashl n gton, D . C. 

"TifA Nt FaC Tl ' ll tl K lVftntfi dislfltjulur for 
new "PiK’kcl" Radio, PS.ko nainplolv. "Hulls 
l [.sol I wlili WHS to. Fays Write 

Hpolirur Eiadlu. Akruti, OhLt>. 

i "a Usual Inrouie. "Every ivim NLunley. 

boll home, shep), fheatcra, stores, banka, 
Hobaola, etc., the new Fujpi world's alm- 
plflst (Ire protci'tLnn. No Ral-ot cyporicncu 
nroEE-aary; ivu teach y®ti. S'u n or full EimU. 
Aid quick [ The Natlenid FurmeEal Ce,. fluff 
MefEa Ave. , CievelBiuL 

Aifen^ neckwear — wontlertul prupu-.' 
jitlun. AiLix-M, 39 Fast S-fttli, New Yurie. 

FRU*; "IlSHiklet of mnney ninklna oppor- 
tunltiai;," new idcais, orlffinflL rdanw, itumey 
sn.ikiny FmrrLdt ami other m Enable Informa- 
tion. Nune renjiiiro peddling nr midlia, Elite 
Co., Bl Elizflhcih HE., New Yurk. 

HELL Tuur IjTti nil. FikiJ tiE i :■ ■ I ; t r 1 PI , hes- 

eragea. perfumer, VulLzon Frodurla Com- 
iMny, Geneva. N. Y. 

HrT/LlNH^ Like tdaisea, ReautTful Inllet 

Boods aa^orlmenl ■*[ S1.7.J wjEh til inch pu'ai-' 

licrkEaco Ttru to ymir customer*. lflfffe. 
pr-nDt- tUtli Producti Co,,. 239 North Are., 
TJept pft, Chlra EQ- 

~ TlMK l/ounla in applvrni^nr patents bee- 
pases 134 and 135. E'Earenre 1 A. O'HrkiL, 
Hetflfilereil ralCnt AUurtKT, Waihlnglon, 
DC. 

KKLL Stores fir ranlfi) hreftlMets," etc." 
T.^irriLc Pniducls. Albany, N. Y. 

POLMET I'-dlshiiuf rlotli remotes [amUh 
f Tu:n ntdnlt without the usu of lluuJd, naste 
or pOWll&r, -Our n Bents say it sells like "hot 
mikes." Retails 250 ; (ample free, ftide at 
Co., Tctc., 15 KilIrLhoni Hi., fl^Eim, 

ENGRAVED Name pDtcs. aluru. mtm- 
hcr^, de^V (d^les, store window ^lanj, elr.j 
profile Incite, litt-lf Brris.. W T lnthnin, Mass. 

AGENTS W'nnted evCnrwhCrc, W'rtje for 
further particulars, Hmny Ik Pttkti, Irvc,, 
41 Fiah Pier. EIikNui, 

E4TCCEED With your own, noTHlin^ Mnkfr 
them yourself FornULtai:. pnai'^ses, tnukr- 
ace rots. Evpcrt ^niiTytlOBl lervlte. Cat a log, 
rlrculars Trire. B- Thaily Cp,, AA'isUlng- 
ton, 1>- C. 

AUTO Body polish. Got this eight dollar 
for one money maker. Shipped In powdor 
farm with labels. 31 H 5 iatuplc 25c. Ju-hn 
Mii-km-vp, HU P.iul. Minn. 

DON'T Hell for others. Employ Aments 
J-nursclf- Make your coin prodjurts. Toilet 
articles, map, attracts- Valuable honk free. 
N'lLllifiial Helestibc Laboratprlca, 19J3W 
ilrftpfl. Blrhinond. _Va. 

AMA71NG Profit?; stuawina nim' table ctolh, 
T-miks like Horn- lVn«!i Uko nllclelh, No 
tounderinff, You Jltaf lakr? urrlyts, Wc de- 
ilv-rr, I "ay daily. SimpLn froi:. BitloTir, 
231 In' Ins Part Si at Inn, ('hfcayo, 

I5fV,tnm PICTURE Man rtfcrlnmn made 
ranvfluslnff. fiot fTee circular 'TinMtts In 
l , iir<i'*ilti. J ' bamplM free, Pictgsr-L' Mnn 
Friedman. Ihp Austin Avn , UhlraeoL 

(2U11 MDPfTETl.Y Hi'Jitaifl qntazInH: new 

auLnnuiblla 1r*iuble i lghE. Elect m nta final In. 
Hllekv anywhere on car. H'a an Kvrrl oaring 
UIuB-bllfiht, Hells on finls[, ben 1 1 for ■.:i>iia- 
nrHtrslur and cirlryi;. NaElmai FLertrie Car- 
U'.i-atinn, 2-l'l T 1 1 L r ti Ht,, NMyaf fc. N. J. 

SET-fj 3-4 G a hi .err- ilnnf ImMeyt. simple, 
mi tom a tie. Quickly JnstaElr-d. Interests pa- 
ra lie owners, builders, everybody. EteEuslro 
territery ])mprjsition. Itnuwlsopi-Ktei'Hisoll 
Co.. Ann Arhur, Mich. 

GET Our free anmnle ease. T<iThd art Erl ta* 
flacti-rSnca and speelaltlcs, WoiukrfuHjr 
profitable. La Dn trim Oa. , Dept. A, St. 

Mo. 

MAN In each town tn ulate nuln parts. 
Tiiflnr tflys. buthrooiu Iblum, rrflnhh beds 
tuirraiiFS, dtamlcllcra t hv new jrmUcml, Na 
C upItaT nf rlpcrE-mra rr,|L|jrci| HLmpla plan 
i: f nianufacrurJiik' al hnm« sEarlv you in big 
mmier-in n k I ng frUHincivs fhiiBi furnished, 
l"rcp iiarliciilars and tmoefa, Gun iloial 
Cft, Ave, If, Docaturj. HI, 


AGENTS: Surnplng name; cm pocket -hey 
nrutocturn. ^ompLc check with your tiLtgpii 
itnd add re 2"n\ Stamping (iittilt- Ftuldetu 
cbtcItB, i lit-i'k "fid's, natno plaEei- Hart Mfg. 
Cti., Tiyak 3. 303 Dcgfiiw St-, Urjaklyn. 
v v 


Plfum Mcdslllon men and weiuen, Lho 
liHirrsL Rue uf ptiiKu nuveltlys In Ul-p wprld- 

Jeiwest prices, quickest sen- Ife. Bend fbf 

t atainfi ; i' i 1 , vint; civyt 2Dd ici utej' lUHkcn, 

GUumj i'tmtq Jewetiy to,, Inc., 833-837 

Gror ffVQJitl Avo,, Itruftklyn. N. Y, 

NO Dui l times selling food. People must 
oat, Federal diatrihuteri make hip nanney ; 
many oner 13-900 yearly. No capital nr ei- 
DtrLcnti hailed; fiUartinfecii sales; unsold 
pciucla may be rpturnud, Wp furillsli yuu 
with tJtense, itiu.nl* r^so suet free naiuplej 
fur ciiiEurntrs. Repeat uriicra sure: ex- 

■■ I ■ i s-i r is territory- Ask now! Egdertl Puru 
Food Co.. a2!? i .Ih An- her. ChLr-aga. ^ 

AGENTH — ■ Cleyer Invention! Inltspoon 
makes every pen a fountain pen. Fast pfflee 
scllelfi bSi; priiilt. demand inchpuai^f cvcrif- 
wliero. ESi-Litafo'S territory (dteied. Hampt» 
ft-cn- H. Murtil LVunt'any, Trltnme Rldf., 

NOW Yor k. N. Y. 

KtTiTt "ymi with out a "dolHi! HiTapi^ 
ejtracti, perfumes, lollet ECiods. Erperlenro 
ujinecesaary, Carnation Co., 041, fit. Louis, 
Jin. 

GUT Out or lho ml. Sell B^U" flashy 
(Sko* every where, write. Er*e s^rticuUn- 
iioiefi I er’ s , 7li N. Fourth, fl-t. Lctil*. Ala 

CH EATEfiT - GiHwrtunJ t v ; newest proniiit- 
tfon. Ttuild ctintlnuilly paying buslneii In 
your own name, Hdu&chitLd, Industrial, 
brushosj. bTonms. mopB. dusters- fully' guar- 
afire rd. Nhv rutalnB, all net pricea, np dis- 
CbUPt id hikther with. Make as hign at 3QO 
j^er e<mt and ever. Write today. \Ytre Grl|j 
Hi nil ary Brush Carp., 41 East Ulh Hi , 
jve w Y urk - 

BTft Proftl putting our guld tfgn letters 
ini a Lore windows. Wltlhfiit c^pcrlepce, B* in- 
ti l es. Con^lldat-ed, flk-T 1Y«t VnnJforcn, 

ChiCtKA 

FLAVORING Eitructs — But tie yonrscl f f 
Cnnoeid rated. I.abels fUirntshod. (199% 
profits 3 Wldriwlnd nsnnei' makers I Freo 
h IT.' c ! Thmaas LahoratoriCI, Indianapolis, 
Ind, 

If 1 GG EHT h □ rp ri sr n ITcf ever mode. Ro 
sum to nn<vrr Ibis ml. My El no of soieis, 
Coffee, lea. spiral. Lollet article*, household 
ssgcdiiltles. pays you h lager isroilts, JT. G, 
lUrth. PMEldanl, 2S72 Dadiar. Bt. Lnuf*. 
3 Pi. 

RJEJ Vrutlcs! pust Biles 1 J57T-fc auto- 
mailc wiistiSnfi machine. Gugntifeed. YVrita 
Hmrtji Riuafty Co., H9D1 Entlghl- Bt. Louis, 
Mo. 

A 1 5 1 ' SIN" KH s (Tf you? uwn---M!ak1nir 
sparkling glass name and number plHfces, 
rbockerbtn rd signs. Rig book snd samplo 
free. K. Palmer, 51 £, U'ooster. Ohfo. 

1VANTKB : District manager to ipgwlut 
acei'-tfl. Cnt Unite il opport Unity, Nc can- 

saLi-Ing. M:Hhrr Hubbard FindUOU- 5i4IT 
rpmar c^a. Chicago. 

t! A 1-1 Ft lltNlA^Per fumei! beads Solllnc like 
hot rnkes -Ircnta coining money. lt|g 
profits. Catalog f 7 ^( 1 , Allssion FeetOC? P, 
Zri£B AY*. Pirn- l-fi 1 Atlg Cle s, Csllf. 

TH|H Adi trtlxeinent may make you thou- 
sands of dnllars, if you write Immediately 
for my "Eve- Opening” llterumte desvrlb* 
Ing gunranU'Cil farmuEai?; mlnahle trmio 
prty’caaca, money- maklnc Informailnit how 
Li easily mu In a Hip world's heat -sell In a spe- 
flilties, AIL lines. InvcEtincnt ainall. Profit* 
Immenset Sr art t« ymtr home, room or 

MTICV- Move Him fim'irl lun-nev ynu'ro enttlled 
to. l t r. LpnnHie Miner, i/hL'iul»s, Taiupa. 
Ff a. 

< 3- hi N ITI N 1C GhsI’I l.uaf l.c11*-rg anyone ran 
pul on store windows. Guaranteed to never 
tarnish. T.nrge pnrtits. Enoraaii'h* deni and. 
Free sample*. Wrii t ti>day. Metallic Letter 
fti., 4 ft 11 - n North flark, r hlcsfto. 

DON'T Bell for flllwm Employ a genii 
j-mirself. Mnkc j imj r iwin ppiducts. Toilet 
MiiicEtia. leap, exfracts. Y;ihtablU book free. 
National HrkbElflc UtwiraEoriH. 19314 V 

Jin-iad IMrluimniF, V*. 


AGFNT8-" Maku a dollar an boor. Hall 
Mendels, a piirrnie.[ pafcli for instantly 
mending leak? in -til utensils. Sample pack- 
age free, fmifoire Mfg. Co,, Dept, fill, 
Aidsterrlfim. N. Y r , 

lltd^o PROFIT tn hrv,- rnvsEery cigar 
lighter. No flint or Frlethm- What mnkrei 
ll light? No wind ran bl<nv It nut. Ur- 
[alls -Mk, HHrnple and sates plan 2'<s to 

Cover cost or in.riNhst, New Method llauu- 
faciurina Cb-, Udi I'M-S* Urn dford. Pa. 
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TAttOHl^O Htlesme'rv, ealleet, M OI mil 
rt:i every inl-e, represent Inc aid established 
[HiMficlEirtr. men's line tailored Sitiu, Tw- 
cgala, Overcom, SIS.T3, Including At] Wool 
riliilct. Kxperutlie ati tat free. Write Fully, 
liepr, MV. LfWT Titlwlns. Ilnidvt;. 
New Tort. __ 

Extra Money— Euj: uhiistrcM 

CirtlsE Deal ilirec-L with Manufacturer flf 
OUl!l)ildlTi; II Hi»l A gMirt m 1-1 il nf 34 tine en- 
graved design*; alio p*[«i]itl tinrisw Imprinted 

imtlnft, iHi'll be euiprliied at our price* 
anil WHinHttRh n to you. Write for Pimples 
amE iJutaiis. Th title Kr.grjiJng S Pul*. Co. 
IHpl. O. 2# To «? fit.. N- Y, 

DJHTRH1T Manager* to build own A«l- 
dent ii nd lien till Insurance business Far- 
i. J :u I L r I y adapted for ulesraen of inn ban P al 
Mrid ipecialty ten! pertmetii* Largs immedi- 
ate] and continu-eu* renewal Ineeirt*, with 
national orgardEalltal hailnr Jimit liberal 
irdivy eoreraefe D. (."eyerie J', 75 Pulton SL 
New Yo rk Cit y. S. Y, 

SALESMEN'—; No HM Time*. K im tip to 
(12 dal tv wearing ant i’dt Kate and ahew- 
Imic fricitn.li. SmsrtWt Klylei. Latest shades. 
$‘2 lo in saving. Eample-y Free. Tiyior 
Hat and. Cad Ilf ri. . Dept. EC-135-A. Clnr 
einfiaii. <ndo. 

SIDELINE Better than f u I L tlrao pay. 
New idea builder for ever? retail merchant 
ocilir (3.75 complete, Wrist Watch si ten. 
jfi.'iO Immediate cash coraraliEicii. Bese-ral 
times that in repeats. Fwfcr.i outfit Tree. 
Business Buildera, 303 W. Adams, Chics an, 
“■VuKt^ROARti-HerTAhr New Fr**al« 
Flan eprtv* "rinsed" territory mat Inn Ire- 
i m. t 1 h'AnLa.J deep end. Dealer* jubilant, Buslneia 
Rooming. Cnrnmlisloni enormous. Outfit free, 
Puritan Novelty. HOT Jncksen Illvd,. t.~ti I r s jeev. 

' BUSINESS £s ashmen?— Largest Line— 
HI sheal Quality — Quickest Delivery— Hi ygwt 
Cobim 1 Ml nh* — Liberal Bonuses— Free copy- 

rlshted full etery builne** — Experience un- 
nereaaary — Instructions and Outfit fire. Ds*ld 
Lionel PHu, 312 Bo. Hamilton Dept. 105, 
ChlcagcK 

" S A 1 M SM BN 1 \Ton . krf ul K] -M I no, M 

Commission paid dal Tv Wells All menchints, 
■ ■na-Hdt outfit free, Widens Cn, ( I>epL 317, 
i!3c illiilfi Ate,, Chicago. 

1IJ&-5SS, PROFITS. A merit'd uremteat 
printing line. Steady year round sale*. 1000 
si vies every biisltiH^.' use* dally. Lnweit 
prices. lushest qualities. Main nr gl del Ena. 
ICx^Mrlenev u pnaceisary. Kaea*r-Biair. Inc., 

Cincinnati. 

Cl f R I aT^JlIaS Carded “55^ Comm] si! im. 
Largo line. Eow ptkea. 6 Bo<K nittoTtmnut, 
■I for Imprint Ins- Buckeye Thcraiugraphers, 
l T os Adam*. ToledP. Ohio. 


SKLL II bid rated butlnesi printing, Ex- 
perience unnecessary. Qukkut ten Ice. 5*16 
ci .m m If si on In advance. Full or part time. 
Union label . Cut MlileiL sample bCMik, in- 
Btriiftlcn' ftrft. IntrfHiaie Printing Cpupany. 

flrtl V/. ftrrailwip. Chlfago^ 

h 'll IllSTMti Or«l Irucs. The line that 
wins and holds customers. Gemilnm fllrrl 
enanved. Commission. FuTlWln of 

asm pies free. Vwir n*n canEs eivrtt Ferk'ta I 
Art, D!^, III. 207 Cotigne^s. Boslnii. 11ms 


SALESAfEN Well tlret *Wth aeee#- 

IMuie* tw GAragas, UTfl Itariet. ELIllna stattnni. 
etfc Eltablllhtd llh« repeat* eperynltere. 
Liberal canrdts ti*n. Wrjre fog panicnlari. 

EcunoHiy Rubber Pltd Co. F MS Burkhudt, 

rtajtun. Ohio. 

8 A LEM M K.S— MeM Htle profit on 11. UU 
ealeg- Wonderful ejeener for auicmtoblJM. 
furniture, metal Mid tint. Your name on 
labels; fiat repeater; egcluiire lerrltom 
free sample. Minute KJeen Latnrttadn, 
EiiinirUla. Mi 

ImlILV raalil konlunU can't refSsc - iKTi 
amazing Lnlmduelory offrrl fl^lla eTerywhef*. 
Rig cummlEBlonB- RSh quirk repeat s^pfosqpt 
rtm-kA. Pwket lit free, Sale* St Unu lalorg, 

Inc.. 33a W Midi ton, Chicago 

FON T Me Ll fet i cl mth. EiapLor agents 

yourself. Slake your own products. Toilet 
articles soap, extracts, Valuable bock free. 
S'atloojtt Scientific Laboratoiitl, 193$ W 

Broad . Biehmon A, Tl 

WANTED Diitrlct niannecrs. Oldtit or^ 
gantxation of It* kind in accident and health 
Insurance. Write luduy for InFtrfinatfoa, 
Dept. 13. Inter -State Buiine** lltu'l Acel- 

drnt Asb'ts, pea Mriaw, low * . _ 

K it A O . Sales men — Lettered garmentit 
j;t.2Y. E romoLission Write fur samp let 

HJue Rar Sa]rs r M4 Dorr, Toledo, Ohio. 

^twmi n M^^^ikn^Tnsn: 

missions, rrlllnp pupebboarda and fending 
machines. Reliable concern. eil&hJtihed 30 
years. Largdit moat complete catalog in 
c(dt>rs, free. Heat te a son now. Writs to- 
day! Miicain ^alei, Ilf 8. Wells, Chlcitgu, 
Dept, D. 

PITSTHRtflARfi Sal«mair=^r^r^i«ant It 
line eter featured. VeodlTui maf-faints, HE 
kinds, Make high ■■ 130, M on alngle or- 
der. Repeat Huntmlsi! on I. lleeutlful cdSotacI 
eatalog free. Lion Airg.. Dept, 3, 398 W. 

Erie. Ch icag o. 

S X LBS MXN — Four II Off "sales to m w- 
chmts net you 119.00 daily. K: lycra Sys- 

tems. 3313 Hhemdrl. Chicago. 111. 

Mb-tito A WEEK. <>nu EnV otTOfli 
f u r store windows. Fa ally ipp]ieL Free 
Samples. Liberal ^fTer lo general agents. 
Metallic Letter Co., 438- A Nurth Clark* 
Chicago, 

“tHOlCB Terri lories 7qMm _ i;o Mgh rl*« 
Bilnmen. to sell hkh grade lettered wort I 
garment*. Write fisf fre* Outfit, American 
Motor Suit Co-,, Winder, Ga, 


HELP WANTED 


DCIN'T Worry about. Lkto high enat of Hr- 
ingl Here"* a wonderful tmiporl. unity to get 
your groeerlcs and household Bupplln at 
whf>ltla3e make tli cash profit a day l«- 
thltii. Farticulara frw. Albert Mill*, $301 
Munmnuth, Cincinnati, G. 

EIjTCTRIO Are aoldering. New. tti riling. 
Frlnclp]* cSrctrlo welrtlbg. Reprcscnlitirw. 
It 3.00 day eaw- 100^ prom, HaimpEo 12.0a. 
Ifurlhm Mrr. CdL. Glendale. Caltf. 

MKN — Btdettne; photos. f(i] ft . OiE Car- 
term hooka. Samples. GPO, IlilTl, Near 

y«t 


EDUCATIONAL AND INSTRUCTION 


HIGH-BRADE SALESMEN WANTED 


SELL Nothing, earn up to llifl weekly 
empty handed. No sample case to tot A 
Oldest and largest punch hoard firm, estab- 
lished 30 years, rated MQQ.QQb, anMHipces 
smakinB new plan. Salesmen cleaning up; 
Nfl one Inreits ft penny. W'e eten pay M- 
ppesg charges. Unsaleable me rch a n 1] | sc re- 
turn aide. Hi k" HftMHi now here, Full efdti- 
tnlitiPh repeat business Grab gh E* quick I 
K AS. Silea Co., 11H43 Havedswowl. Chl- 
ritga- 

YOU Can sell bujlness priming. Ouf 
big r-run I'd -tie selling outfil makes it cosy. 
Our quality and price posiLlvelr beats Nrib- 
pellEhm. Thouaandi of prospective bUJrrt*- 
Fr« Ifiuitrations, big commL^almi* dally: 
full ttptitt Full time or piW time. Write 
for rU'Eatll now. A 1 1 -Trades Print I nJI 9err- 
I-ce. 113 N. 9ecnnd 9L, R ockford, 111. 

Ilk Ttl 92$ Daily; biggest selling line of 
men's auEtC 111.9$, (It 50, IIS- 9$. I10.S-5. 
A muling raiue*. Fure virgin wool osrtcoaH. 
HS/P5, Alio ralncoalB, jllckers, topr™ts 
and twyt' auita. Riggast commission paid 
in aihincft. Liberal bonus, Frtfi outfit. 
■'iim r> FDattr r !nc,. Dfpl. 33, 3359 U. 

tifiiuldlng Ase., _Ch leaj F 0. HI ■ 

SOflit PROFIT Belling MsrteTT G*» 
Lighter. Retails 25c. CobIs you 31.011 iut, 
Sample free. Square Deal fl'Efg,, Desk 
PM- 1 1 Bradford. Fa. 


TAILORING ftalesmen., collect 54 . 0(1 Cti^i 
on every *et*. rcpreicnllng otd established 
manufacturer, men'i line tailored Eyiu, Tcnp- 
ceats. Oscisiosts. 118,7$. includUm all Wool 
fahrlei. Fspcnaftp NUli rrcev Write fully. 
Uc»pL At-i9 P L*roy Tbiluricig, ^iULI Broadwayf 
New York. 


EARN Ymtr own tmtisers — 115.00 dally, 
wyjtlpg orderi foe guitranleed tuSlored-io- 
fjt tPOuaeff- Free outfit. Bigger comrni*- 
ildni. World 1 s. greatest panlB value at 
till. Dunlap Pauls Co., Dfcpt, 1Q0, Ctn- 
ricinnEl. Ohio, 


EARN I2O.00 a day up taking ertter* f^r 
G-nftdwfar clirthei. Rulld ar. catBbliriuul 
business vrKh MB'uml tncnpne, iSelElng outfit 
supplied free crlTeti pcswarful display Futo 
V irgin W'nql Fabric* and everything eleo 
rcriuircs'I to Mtjrt >‘nu makdng real money tt 
once. Address Dcpl, 111 7, Goodwear, Inc., 

3*1 West Arhuufl. fTiicago. __ 

HKTjL Bruhard-llaEuer "Good BhinV 77 
Every trolly buys. They repeal, ton. Gotni 
par, Art quick! E Rn hard- Rainer, 100 

Pike, ciiwlnnatL 

N17W Anil aplenty dlffcrcni— Fart rrlllPK 
5 e-10o mertbaudlse on uttrartlte cmintcr 
card!. rnmui I s" I nn fftt v<Ai SPi! deal- 

ers, Adrertlwd by radio. No capita! re- 
quired. Catalog free. World'* Producti 
<Eatab. 19211. 04 Central. Spencer, I ml. 

NOVF.LTY klylef, Rarllcallr tilETrrfni, 
inen'i dffta* atu! werk stvws and blab bonti. 
popular prices, ncenilcnid quality. Heal 
ppupailtton for men with d5n»tt jhiw, eJolhlnc, 
coveral] experience Line sells and repeals., 
Free sample, proles rtl territory. Canton 

ghw M cuwlm wltt, 

_ MAQ AJSI^il-T'ftaleflmen— Our cnprrarU ramt- 
|n« from 13,03 to 17.30 are mid with cl- 

iniiHnuiitly altncllv* preanlums materially 
helping salesmen tim Ik0.00 ic SI00.OC 
weekly. Write for particulars. GoogrspMra! 
Publishing IPj. , 1521 Plymouth Cnurt. rtils'agir 

H ALEWSll-liN Els rnriN-r.v inakiT— Sharrrtner 
Rtf pew Gill et ta Rlades— '-eE]s on tight 1 3. DO. 

Satisfaction guaranEwtL— H.tWI for |wo 
BimpTo rhafpebera ami frrA selling plun. pfn- 
terted terrlt"rv, Stanfcird SbarpcnCt C^rp. , 
220 TTrmt Tower HI ■ I h . T1 a 1 1 1 more . Ml. 

AMASfif^n New "iTTjncv-'mocji'' Fpide 
builtkr euinlng money fnf tiEesjocn. WElar 
rnade Ilir.fln qne wrolr. V<m ran in*. — F gey. 
Rig quick mnueymakef- Free outfit 
ey-tADOD" Business liullden. 401fi Lewis, 
TriJaAd. Ohio-. 

TOT'iT PunchboiirtL, vending macTilnifs, I ri 
Ulnrea: free kit. Badger Bay Company. 
Green Bar. Wly _ 

aMaZI N ( j Screw -hnliJing screw ’driver^ 
Rrncvf. Insert Bcrcws tnac^csBlhlp plncrs. 
F«lort«. garagcB, electrician a. rurrhnitlc*. 
sula. radio owners bhT mh High! ! L reins Eve 
territory- Free trial l Jl£Fj h 1 503 Spring: 
t.q ne. Bost nn. 

” HALBJlMEN I2S.0fl Frt?flt Ml nine -an 
nl», flnly ^ tlivs wurk with ninr beautiful 
nuitl Aulq Mpnngram*. Up the rtrn In yo UT 
InCallty to In! rodur p this Mg number, N'trn 
befnr?, never again such an upportnrlty. 
ptalder Mfg. Co,. Ilept. PM, 330 A T enice 
BIf4, Los Angelas, Clllf, 


BIO Fmflt putting otrr gndd sign iHlcTa 
cm iiU,rti window*, without exptrlenoe, Haiiq- 
pln. Cottsnii'Eated, C0-T Woat Yehi Buren, 
GhlrSgfl. 

ADVERTISING Pencils, sell fail to ev efy 
line of tanainciB. New line. Quirk eaih 
comm i is lun filan. Main or si del In*. Free 
pocket iHlriU to real tatnaraen. Chicago 
Graph lie Co- h I A0 tto. Clinton, Cblcag*. 

SALESMEN—' neefucib Indenenilerct. Qnm 
your bualneiv; eiijcHeoee unnecessary , aril- 
ing our fl "1.000 awl den tal ileal h; >50 acc|. 
flrril ; f35 sLck Vreykly benefits— 110. DD yearly. 
Other araqunt r proportionate. Gun rant Mri 

tileady |h *™ !* frrtm renewals (250.000 de- 
pO!<iteil |psnran« department. Universal 
Poller. P*pt- A, 715 Lrfewift Bldg.. New- 
iik. N- 3^ 

BIG Fkjr every day. Bonut every week. 
AdelHe iril* mem* here-. New appctacuiir 
elwtric window dinplny. Ever- changing 
rtJori. original p^slcrs. patented changeable 
Ittieri defy imUMlon op puppet li Eon. Hpo- 
cl at Eondtrls fen qirrrbanEa, banks, *te. In- 
stant seller Big repeal*, full enm m | pri nn. 
Write for chErty day dem mitral Ion rMfw. 
Display prtidiifli Ca, 109 A Fait 31it, 
If n nans fltT. Mb. ^ 

BALSBMKN’ — If you ever earned five fig- 
ures 4 year then we want to hear Dorn you. 
Radio TelevUfan Corp., Broad BL, DetrelL. 
Mictb 


DO Tom want a tine hotel position! Thfrt 
come to Washington! Here lx the only school 
af 1(3 kind In the world— ( rwilcvwlly rerog- 
nitnd training ieh™>L whlrh nfepsrcs ram 
and wr-men for pofUtmt paying 12,1500 to 
$7,000 In hotria, apt. hciria. resorts, rtubt, 
ichoola. cafeterias and tea room!. Come Id 
L ewis — get ready far bigger earn In as while 
rn joying delLghtfui irumihs In the beautlftlE, 
1 sit crests np capital city. Lexm under prac- 
tical expert! 11-j*ir tested, time- iiri ng. 
Ih^mugh training. National employment 
burceu for grtdualcj, o& exirt ftwt, Write 
new for free book that hringi your oppor- 
tunity,. LbwIi Wntel Training Nrbools, DcpL 
SlT-UP. Wa*hlngH«n. D. C, 

"IV ft. GGVEMSfMENT RteadyTo^t: — JI5T 
Women. IS up. 8105.0(1 in $2^0.00 motith- 
Dteidy work, Pbort hours Fakil lutuieer 
vacRtloP, rnmraoh education usually xufll- 
fletiL BlpertfbtKi usually unnecessary. B> 
Wh yoq without leaving hnmO- 32 page 
birtk with, full partkuJira and untble tsiach- 
Ing free. Write — Today. Franklin Inst I- 

tulc. Dcpl. N-3, RsM-breter, N. T. 

FI RKM BN , Kraktin^q. Baggagemen; col- 
nred Train er Sleeping Oar iNirteiy. (150— 
(2 Y9 monthly. Experience not nece^siry, H]D 
kalEway InEtruclion Bureau, Eaat. Ht. Lnula, 
III, 

^T^emLETF: f Evil wrvlwmrw . Prart l nl 
nrirlict. prsihlemB, answers, Over 290 pirn 
J2.50. Details Ink Sratninl SrnlcB Ctt, 
lUUiiuirro, Md, 
























POPULAR MECHANICS ADVERTISING SECTION 


9( 


17 - ft ©OVJSJLNMKNT Want* inen r (l r TW- 
(I.UGfl and up at start. Hallway jm u ] l clerk 
flumtlnutHm coming. Let emr expert (Termer 
mAirnmint gnitlurJ prepare you t»r Lhli 
amt also rutil carrier, port alike, custnivis. 
Internal revenue, and other branches Write 
tuday Fqt free FnjuMcl. Dept, 4 , Patterson 
JSi'bnpJ Hitf 1 heeler. N. Y 

VV ANTK Lj likLijiedlattly. mm- women, i h"-~ 
"i.j, qualify far penmane nt favtmmrnt poat- 
Ut-eiB. (IG 5 - 3 ">Q month; no gen emin rnt ex- 
perience required. Paid facet Inns, Goranum 
education- Mmy needed amin, Write (h- 
itiBiit IbfI.-, id. St. Lffllli, Mi>, 
“IVuOli'it'HMKO For Imatiriura, Eicat- 
knt new cmirse Just puhlLlivd fur the 
amateur and henre work shop nwtycr, Con" 
tains ill thp iibrded Inftmitlw inrf Is 
well llluvcritftl yet published t L > sell ai tft* 
low price Of 35 cent? postpaid. Mend for 
y ■: lir copy today. Mali remlttanee with your 
□idee. FopuEar Mechanics Press , Rikhq KU 7 „ 
2 tlb E. Ontario St., tJhicaga 

HT r ) > V '»■ fcnlfffi: [Tri itcitltm M iorotd n I - 

ugy, ifactoriol'jgy,. Sanitation. Eitenalon- reai- 
rieptlal course. Diplomas. degrees p run Led, 
T r rLnalygii outfit. praspeciua free. (£lcttJ)lol- 
ngy Colle ge Qlrrhlcn, Mlsaouit 

BATTERY Rlujft— Hm to run. Most mm- 
pi etc and aulharltutivc Intermit inn erar 
compiled on tools needed, shop emiEpment. 
charging iucIIhuIs, opening better lea, work 
on piaies. jars. Case. etc. Cover* anin. 
radio and farm liglitlnf bkltcrlci, Heml 
for big JSQ-PPrr hnnk and pay postman I^.OfJ 
plus. poptaje WlreP he deliver* name. If 
cwtoJd-p U. ¥L remit whan order! n a. Pap- 
illa r Mechanic* Ptc*#, K«om Ml, 3 M E. 
OnfurEn Si,, nhleago. 

LUAHN Ra old. figuring from "Rlsrher 
Arithmetic." Wrlt-e for prospectus. F. A. 
flintth. 6 t i.lt B . Dearborn Rt_. Chico go. 

HKPOMK A lendP-ape architect, Uri- 
orviwdctl pfofendM ; siutiLlerTu! opportunity 
for money- making- Easily mastered hj 
mail. Earn whtljj you leartL Ktt. lain. 
Write for detail i. American Land^npe 
ftchortt. 33 Plymouth Bids.. Dfa Molwea, 
Iowa. 


fVKIJ.JC Outline of Hlitorv now only (I. 
The complete. Illustrated. I. loO-pagc rdf: Inn 
that originally Bold far 15 . 00 . floe r*f the 
most popular bock* ever puhllFbcd, Can bo 
read with profit by JfOUftt or Cid, Fay 
postman El. (JO pitta pnptayc when dtllvernl 
Ip your di-'or r. O- ! >, Popnl.i.r Mechanise 
Frcs*. ROtrtfl lltia. JOQ E, Ontario ut., Cbl- 
tlltft 

FONT FTcparo fur any clvfl aefrlfe «. 
aminaLluil. without seidna uiir ■■H.t.iihit. Ft*#, 
i'ldiinthlant CoiresiHmdenee CftlJei;*, Waali- 
Inat&n. Tt. C. 

IIYKE'B F-aniou* AuinmnPIEe Kneyelna*- 

dla— -La Lest etUtlpn. Fully revised to cover 
all UiF-.r. fact* regarding newesl rteith 
nniii p nti In niitprav-iilic hr Lit. Inc?nd 3 ng new 
M(w3e3 A Fnrd. Pootllar Mechanic* Praia, 
a fid R. Ontario 1 st.. Chicago. 


LEARN Typewriting at hr>mc, Rational 
t ypmvril I:l«i;, lirlcf fi n.it a# by Snrrlle {n 
O-regg ptlhllhUlpnl enable* you to brrnme 
proflrlenL nl typing without l lie alrl nf an 
Instructor. Ufi pares. Ill uat rated Cloth. 
Pcell f’. t>. n. Pay pnptmen price, FI and 
email amount of posiase uriciu delivery Pop- 
ulnir Merhinic* Fro«, Rmnn 30 B P S 00 E. 
Oourlo BE.. P hdcaea . m. 

PTFOTOFLA V Taltlne picture and maifa- 
alnc atorle* wanted fur rot Is [on, develop- 
ment and wpjrlfhl. Ball, on rum niisshin. 
Baltbliahri EUlt, ItnoKlet free, Uni venal 
Srenarin Cr»m|f* ftp , id* intern and Santa 
aii-ntm itliJir.. ll.OtyTffwu. Ciltf. 

1 YOUHLE Entrr iwnKtBcpina m noun 

with 8 keys jruaranleed. f rflplimL^H.l In- 
ternational Itnofekeepl tig Inst.. 3 S prlng - 
flri il . Mn 


CASH Paid for hiiOr-rULes, ttiserls. ftce 

Nlhriair T>l&tday Adverllaerient mi page 14. 

HT' ll .11 Y'our »wn Pnat I'.iimilN# fliv^i"- 
Ptnna mako It cnmparallvely easy and ynu 
will not only save money but hare loti of 
fitn britdes. Thr Old board Mnlur Tloat 

linikk tsuers dlflrh-nT l L v]jea of the Jnltst 

tuclhriird muter. Inhoard m^tor. rewlng, 
sailing tkiats. canix**. file., with blueprints 
in adrtl 1 1 rip |n |l>r Ihvlrm'ilniiiS. Pay post- 
man nrlcfi, e;i, am! r™- rrnl* pnatage when, 

del leered. Ponulnr Meehan (fis Prcu, Ilwm 

RQT, K. Oniario Pi. , Chlcijtn. 


lYPEWRlf ER 3 AND SUPPLIES 

(SrAILAhTTKEO TypfnvrlrerH. *]t hiakefi:, 
tn ( 34 . Free catalog. Typewriter Exrhantw. 
Ada, Ohla, 


TYPEWRIT UR ft— All aiandard lsiahej (10 
up. Ciulci fire. NiirthmUra Type- 
writer Kichapfic, l!tl K. Frunelwo Ave., 

I'lLlcam. 

tDOlUfi MACHINES 


NEIV S:l 5(9 Automatic addlnji maehlne. 

Adds, ^uhcrurti. inulJ. Liillrt. ib^dutcly arcu. 

rate. Capacity (Hy 3 .yuv.vtl. fu: Ly juar- 
m i it red. j'l.HMfii pleased users. Alakea udil- 

ih|t positive, nu trk. KUiiii mites Nits- 

Livk-u a. Bavca lIlup. t\ui|iaL<l .'dl. llaa- 
sytt C o, , 11 58 ■ I f . ilolh wood A ve. , I ;iH(tpt 

FftlHTlHU. ENGRAVING AND MULTI- 
GRAPHING 


01 R Standardized plan Itmk^f It poygible 
to print htnisc organs and magaitne* at 
one-ihlrd ordinary prices. We print umre 
tluit 1. 1 no dltlercnt s.-ulilicattoPs. Samp]« 
and pArtlfOlsi-s frw. National Publtslaef^ 
Press, Cr am] llapldF. Mich. 

NKAKtjILAVUK BMBOKSkD - 3 o 5 LeiTeT 
licaiif And rnvetinp^s Si i. T ■> postpaid. Bo-Ht- 
day a Knox, InLLUn*, 

nnnj Hi ; SlXKHH Cards UTTS poiTpilHT 

Bainplca free. M Eller., PrJnLer. NsriMrth. 
Pa. 

ruiu !!u i\F 1 UKh Ponn inters (I.Tptiriia^ 

hnaion. Lyon*. VVEa, 

LETTliKH KA 1 >:i , bJpvf li i^k' l , .ai.rfi "(nTffl 
l.WMF. $ 2 . VO; S.DOV, ESVU. pitta postage, 
ftaraple*. Coyle A- Klmlolli, Viewport N. If. 

o.Oor^iT elite I La its, $t.m\Y ’JS^SSIT 
ISIs.fld; FiiLdcrs. clTculars, *tailuti«rv low' 
p rives, K'lcffant Samples free. C ■■ i> n jp ri n ! . 

llarrln-itibuiK, Vi. 

2 ill J ! 0 N L) LcttcrlinaiJs” enielimei. hill' 
lie Gil", rArdt. Jl ,35 each. AUdluml l“n!si. 
Arlington. N, J, 

til 'A LIT V l’rlpLlpc! Sil aunahle prlee-s" 
Send fur frsc namla frilled painplca and 
Khj. Folders. t-lrculbr*. CaiahKfj our 
spec laity, lamest Fantus, fiil-i SsniEi Deaf- 
bum, * 'hire go. 

I^iT'lEOND I .rtlerl'ii/iidi. en VePkprs, tdLL' 
hearlv. cards, (l.lio each. Ecnmnnk' Press. 
Lennla. N, J. 

WR l*rlpt itilfaiKni lw>kl(tv. tratalrjjfiT 
circular*, Samples, Comnqeretal Frt&s. Rj* 
tavla. Ohlg. 

ftOCIAL And business print In. f. Sperl *] - 
lclna In reived lei M r work. S;im;d*s ft«o, 
LaClyda P errlre, Wcatfleld. Min 

FLTtt LIC ATID lSb i [ogs 7 stattuhery, 
I'lltca rra«mili|(. Annyllle Printing Cem- 
panV. Annvlllf. Fen na . 

H K ft T F’rlntlns sirlcei” "!Batlte 1 ieEir"Prai*. 
f!*lty*burg. 1 ‘entia. Free battled eld aou- 
venlr. 

S,Jc ROND Let tv tli r : H, 241 <1 rnvrLopDi to 
match. ( 2 . 49 . Cash. Sued &] tj? I’tesB. Bow 
^V-!. Qreenwood, S. 0 . 

FBINTIN 6 OUTFITS AMD SUPPLIES 


PRINT Ywjp own eardi, slnI|r>neT>, eiiru- 
l.ira. advertls-lng, etc. Juniat I'te^M J.'i.fld, 
Jiitt ppsanes Ell up, bo'wer (U 9 . Print for 
.ithers, big profit. Kts.V rules furnlshad. 
Writ# f r-r free eiiialnK antE NiEI inf’iJrnsatlon. 
Kelsev Co. , H-li, Meriden. Corn. 

PhET’SKfi T'rlntlng nrassta ohn] mrpnl l<j ?7 
Lists lie stamp. Popitiar RaryalnA. Eljeb- 

lind. Pa. 

PH KSft KftT T'jrriH i "'ru 3 T, (rtic, hpc* stiirp, 
Bfctia Counter. fiute*hori&. Qyir gl a, 

PHINTI.VIt Ouiftta ■ htriiifi, type iupnfiiraT 
lypa nviveltle* Send sUivt(i fur cat aloe. 
7 f«dfl Prcis. Vgrlr, Penn a. 


GLlMMEn LABELS 


l.iUHl PRINTED: Name. IjissIucfe. address 
A At. ,i Itn Company, no* miy***, y^n,. 


DUPLICATORS AND DEVICES 


G s, W. KTENiTV l>Uii]lfaliiPr dunlifiHtes 
typewriting handwriting, drawings etc. In 
oisu or more colors. Noteilre (64 50. lAitler- 
slze (19.50 emu pTrtr. General Slumping 
Work* 2Tj E. 21 th SI . . Srtv Yullf . 

Ton Cm makp SO to TM of a 

lellcf. not'lre, etr.. at a ewst of three rentii 
oh a fleyer Quality Dupllntnr. iVrtl* for 
ri-fiv trial offer. The Heyer Duplleatnr Cu., 
&b 9 TaCkann Blvi, Chlneo, III. 

; ' K'Nt 1 K l.tdHY ItA P J H ' ~ Rol a ry itenell du- 
pll cuter ( 09 . hid. "'TTn-Fared'' film dupH- 
ealr.r (iv pr). Booklet free. Pltt&hurgh Type- 
writer Supply. Dept, fifll. Pittsburgh, Pa. 

BUBflgR STAMPS 


KKVTl For AalfilligUfi !U>b. MaiasHelil Tluh- 
her sta mn- Work*. Mgnafletd. tYHfii, 

Til ' M Tt K It Sta in ti - ! Name ftrMra*s. two 
line* Ilk: (hrefi line* 3 !k. DeLitxei Stamp 
IVorks. lSr?72M, Auburn. Neb-r. 


FOR THE HPME 

CKIUll iThextB uhly iil, 65 — 
raunplyta with fith mpper trim— you ■*- 
senihle anil save half— send for picture*. 
Kuril! pet E'unrdture Cam^ny, Guttenbuir 
Icwt, 

LL'LJOD Turning M tlie Taiho! Itfil h iip 
teffisiJng and fasclnUlPB, (fond lor a e*py 
of MlHOfl £ W'slUrrs CouriB In wood lura- 
inr. It, ilrti you gutckly * complete miatery 
of fhli manual art. :nu pa(«. Cloth. 141 
late*. Sent If, U„ I>. Par poslmnn pxleii 
LSD and small, amount pufitaf? upon Of- 
livery, Popelar Meehan E« Pftas. Htrttu SUtj, 
2 'UJ E. untazlo St. , Chtcafn. 111 . 

Fl : 'HNlTlJEE Finishing’ decoration in 4 
palchlng. Valuable now book, the Mrat In 
its Held, cuntilna practical Instruction on 
doing thL* work and ilao treats on malertala, 
t^ols and pram vies 543 pages and S 39 illui- 
t ratS on*. Dellverad to your duor C. O. D. 
Pay i in* tin ap (5 i»d poatigc. Popular Me- 
fihanles Presa. ttoom BUI. £40 E. Ontario 
St,. rhl<-M 0 . 

FOR SMOKERS 


SMOKE On «i* frrr — I'll arm! you err* 
1)1 g gene mu* tuninJa Old Or#ep River pip* 
tobarco. Enjoy the mild mellow t**ty h*t- 
ural tohacco flavor. He* how unmilh sod 
as tli Tying, No obligation- Hnul today. 

Pete Mpbe rlyj Box 175 . Owemsborn. Ky, 

J I 'BT Out— ^FlriL book on alDetactric 
dlo eeU-elear r interesting and non-technlrsl. 
Oivera dynamic speakers, a I bo. Written hy 
Kenneth A. Ffmhmr, Tech. Adrirar. 0 bl- 
H'i p , i Gaily Newt. 1 1 0 n^ges, rlath, tllua- 
tralert, Pay poRlraan (j.lpfl plus pn*tD ge upon 
delivery, Popular MerhanJcs PreaF, Rgum 
m. 3 fHI K. nptario St.. CElleatO. III. 

FOB MECH AHIC 3 


SHOP Nniea far 1 030 . Get four copy mn*. 
Ortly A llrnllfil firlltiuH. C 4 nNlltU all Fh* 
Artlrjej published m the Shop fJetes denari- 
tnriti nf Papulit Meelianlci llegiilne during 
1929 . Send 50 eenti. If you warn the en- 
tile *et «f ft imp 'NHVtei biwvk* cnhtluting: nf 
15 yolURMfl Including I he larto mirnhCr add 

34 Other* itmied pn*Eeu*ly *e will «hd 
them C O D at a special reduced pries 
of (l. r iit. Popular yici'isanlca Prex*. Rmuq 
>U i 2 , ‘l i)i] E. Ontario 01 .. Chicago, III. 

INT FI- FLl i. JtT (Vali deenratinn (n a valmiPIt? 
naur hook covering all the modern method i 
nf art tat Ic wall treatment*. Practical work- 
ing 1 1 mt ructl note for Iroth plain and deenra- 
live hnlahes are riven. 451 nape's, illus- 
trated. Delivered tn your door C. 0 . S. 
Kianpiy pay innlm&n if and pu*(aB¥, Pop- 
ular Mpimiki Preei. Room vdi, mu k. 
imtAMn tit.. Ublcago. 

St.. Chlraao. 


GUNS. fISHING TACKLE AND SPORT- 
ING GOODS 


ftllpTGr'NB Re^torked. checkered cons- 
pleto, fk. IUJ. Hru iLtC) GlItX^Fnltb Sarannali. 
r. 3 . 

BO T ft I n>rr> fiJn Kalnrc, Foot larva 

prof LI llhiil'riitcd buki I ell how to make 

atm^et finery thing yop cnplil want Nearijf 
4 ,l>Dd different article? are described (Think 
of It J. Now S 3 per book or (1 for the Irrtjf 
if ordered at once.. JubL write a tui'tnl ray- 
ing. "Send (he Boy .Mechanic l.lhrarj.'* 
Pay petlmao (I and vru^Lafc. Far alngl* 

book?, RpeeJfV eh her Bonk 1 . 2 - 3 or 4 . 
Popular Mechanic* Prrt>i K Swm SOI, 309 E, 
Ontario ftt, L , Chicago. III. 


FIELD GLASSES. MICROSCOPES AND 
TELESCOPES 


(2-1. Qfl nrp’T rretiob HlPrufu] h re. Twelve 
power, with leHther Case, Whllb (05. OD, ftend 
Tree list Iklil Kaiin, binoculars, alrplana 
cameras and lenstF. also -musical Inatrit- 
muntBr Well' | Curinslty Shop, SO ftouth 

Si- end ftt.. Philadelphia, Pa. 

BOATS AND LAUNCHED 


BUTT-D Viwir nwn IiihL bring ready rut 

?c?nl-os*rmh|erl h>a!erl*lt fum lifted Fiy orlg- 
IhAtnr^i or Tills ayileui of building, Sati* 
Iwo- third*. 55 designs- -outboard speeilsters. 
runabouts, r misers, sail. raw. etc, Pend 
]ii£- firr eata|r?K. Brnnfia Boat Co,, etc., Bnx 

M.M ftacluaw, Mich, 

Cl'p V ailll result*. It™ ja,r]](.J, nU L boaTnf 

tafifix, Bermuda rare. Plan? 37 fmd 

crulwT, in August Rudder. !?V, Hubarrlp- 
ilon (ILOb year, Paialog of hnal plan* free. 
Itudder, 1 7 ' Murray Street. New York. 

nnsFEo. k rs : r,n n p*r" 

llghlx, dr. Win. HI. liaker. Fund HE.. 
Q ill net, Ma?a, 

"^mt K K I ’ niLXril N f,:'M i [ M J 111 E ill >a whlte- 

plnf cluck hnatt. Never unereted, $37 parh. 

Afwlp tlftHiipj Walker, MJnnesflgi, 























SB 


POPULAR MECHANICS ADVERTISING SECTION 


BUILD Your wru bo* r — i^ona ni^ia -direc- 
tHuns niaSe ll pom pamt. Lely cany. U dl f- 
ferern liuei fnf nIJ |mr[i.m lm:l ui:|!n*t TOW, 
rur-l :i r, |il], CinM, OUt-botcd molbr boats, 
etc, With ihM fcMHsk 1 + l nrl u iIcl! ‘'Outdoor 
Spurn ilia Yeas 1 ’ 'Kiiimd'" on making all 
a- iris of device* fu r out jour rerraaUutL l^r 
[i :i •■ l i:i ; i ei SI. 9 If eiLui pialase when delivered. 
Popular UechlDioi Press, Koom SOI, $00 H. 
Ontario St,. Chlraia 


RAZORS AND BLADES 

L (] UJ JC'IT K IN j.'.Ll'j, fieri -Li | i^i t, “ 

iwh L PeltCT WcitentM^r, R tek Ford . IN- 


WATCH REPAIRING 

— WATCH li< £'ii I this ami making ibuwi haw 
E» c l rah and rcinLr all kEnds of welch ti. 
J1 | page book: with over tf'10 J E I ■ ■ e-C rs I Innv 
Pay [luntmn (3 and pusUce whim ho dt- 
I Even lickik. Popular Mechanic? Proa*. BOOM 
SOI,, LLmCi K. Ontario St,, Chicago. IU- 


ANTIQU ES. WAR RELICS ANP INDIAN 
GOODS 

SEND ” t\>r fine Hafir MU Indian relics, 
Biitiijud firearms. JT. E r Ellia. Webster 
tlriwei, .'lisfsnuri, 

INDIAN I lei lie*. eoiRi. cttrLoH. BeadwrRT 
Catalog free. Vernon Lem] try, QlllonM, 
Kant. 


PHONOGRAPH AND RECORDS 

1H1LU lour #wn phonograph. radio. Ewarts 
rata I iib inn*, Aim-tinn Phono graph Ca, , 91)1)!! 
Wmley, llrrerj'n. III, 


MUSIC AND MUSICAL INSTRUMENTS 

- ‘ Ill'll- L-'LKX fur fuiufHionrs and 

rlrnlneta. cnly indention afTErtlmi binvini 
nualltf of reeds. Ellminalu yrnjf rwri HhHibleS 
get Halter lanes with Case, Per iJufcfin Clarl- 
net fl 50, Soprano 12-73, 0 Melody S3.O0, 
Ah-n tt.OiJ, Tenor III r»U. Iluo- t'lei fieedi. 
I gtn First Art., Eviniwlllo, Ind. 

SONl IttRI T K R,.a — V on need”! hi j; winder fed 
IunjIi ,- ibfTcssful -I’Lfiv. riling" imperially writ- 
ten for your mibhin-e ami complete Irtstruc- 
tJnn hy ram^iji sim ft- li 1 1 writer. 47 chapiter’. 
Puitrinid SI. kit I hided ei til tun! Order now 1 
llrnwn Specialty Co., SCI Minolta Are., 
Jtmej' City. S. J. 

Id A N O J'tajnmL nun' pcpdir/Fy at par- 
ll“*. danreH- KanUri, u'lm er- rut 3. hnl arranre- 
inenFs any : "ng chnruj ft< r j<Hlr aerfnrnn n nc r, 
52 U". u e* i ■ I J cs arrange™ enl club offer. Earle 
Ehairk?. It . s 11 OP, Nigfwir ii, CupP- 

OlVH Y<uj:r shUhf, [be fight siarl. Pree 

InmnuatRin. Tucker, iifEO Wad* worth, New 

VsI Tk. 

St >M; it'KT'l'KTtH — tv t I (e iyi m JcitlMmace 
nrufc^sitHial writer, TainmJe Malle, 

Nurth Atfe, ClilciMiw. 

OOMFOSIVtlS Yrr-'r i.r'~iniisitt, Krhiliiu 
n;-tKirILmLl.i tYHti- Yanilufr-n, 21111 Alp- 
f’lnrjr FOda., t^rleiiKa 

m"A iiaNtki:i> ne^tflts. 

SitnjtwrLief-; Sente e, Sliernian llraneh, Laa 
AnKclcu. 

P!XST1 ■ Atfehllin GmfPs wander brink 
■‘jnriT lrnelir-1 }n1J. Srrul I^.dO livjaT, 
tliWief 1 1 :i -k U HIT Ihieir. It niff. HSLtif \SfteFiiiTi 

street , I 1 , tdilrapu. I 11 1 rurti. 

SOYfitVltlTEHS Tnf-irnratlrm Servlr«. |,s 
pitlrnate. Write llurey iletlleraby. It feere. 



SUMP HYller^. SmiT f<ip i.mr "PHhHsat* 
!na Agrtemenl. " McKariley Music I'ri liters, 
trial E. SDOi 81., Chtriiiia. 

t*ONQ r*ie?n« >dII> ' XII liTereHt hh.^- 

<i[,HI'Ht. R ii'Frt rd ItrijLipluan. Sluui Fills, 
Sv Ihik. 

’ AvitiTK -in'y £ ITfe fituney” Fm ii reT.' 1 1 n.- 
WrEle for f nf Htmat lun. J. Cmrdim 
Pith. C (i r , 801 H, Hwns An,. ClUrijnii. 

I^OEMS ffrnteil, ffntK ipjirantwd. 
fiuhllfh flr^a! Kilter n, S.isir Riprean, DcpL 
■21, TawiMlfm Me. 

f'l p ^ IciTllltS — Arrtnptl Fut. euiiTiiTi 5 1 1 
Pren batifclfcL. Tucker, li^-U WadiweKrttl, New 
Yerk. 

SnSfli 1‘ efni wintfcl, i'i;irlket his - iir:i|ii>i;L- 
l!rin r tr suit able. illlTi.ireE SmlLci. HiHJ 
TJnlb ii nruT UlnL, K allywiriid, Cal IT 
VRliK! ■ Sun 5 " VVrltcri H u I uEu-. - " Beare r 
t2H7 P-; I m , rircen Bay, Wla, 
i ’f Hi N FIT I STS-“TranibonTi! a — Hi X nnhnnTTti 
— flu r I n e 1 1 r-1 ■. ftcE ' J FnJC Pointers " N'enu* 

Instr ume nt. Yi rt mm j Hchnnl. Rislf a] n, pj, Y, 
“,\ir Rift' I "■ ' ill pi 'Hi-f L 1 " 1 In wards. Iln.iicr 

(fanneTly uf SiHiil'a Band I, iMifcrisI; 

Wls, 

. . SOSO Phem icrltew ’'RtiF' 1 Itnifibiltlni' 
Hibbaler, D1 , 2i0i Chiciistr, 


PATENT ATTORNEYS 


PATENTS Rent! J.kelc3i ar mnctel fru* 
ad>Ji:e, Free bouA, ‘’liuw ta Obtain a Pat-* 
cut," Kslibl Ishcd Uiirtj yearn. 
refutcnCdiM l"mjn[5l itnlw. Itej ual)]* 
dtunph. Chinclirt A OHanditA, no if F Ktrccl, 
Waanlnnton. D. C- 

‘ INV^nTTTjN'H “Fitiidia and Eiplaltei, 
Furtflflr patent attire t»ia miner; Master pat- 
ent law. Urn:. We-bgier, Ksci., No. iJ Lest 
gfl Street, N>w Yerk 

P.LTWNTH Frnriprnl. pfuinui. cn refill cf- 
FlCiOnt sen leu. IllijfCitst retoenees. M-aderala 
J. ei. Sen I J Sketch nr nemleL far actual search 
jit. | advice, ixeorsu P. Klmincl, MsKter nf 
Patent Law. 54-1 Lcjfal I-ttd k. , Waslilnif- 
t> ill, D C . 

tNV K NT O RS — WfHfli fur our Ok I CtcniiMlfiT 
r Ilnw to Od Your PiLckt," and Ei lilentfr of 
Ihitntlvn JSEank. J^enj mental or skfileii uf 
j-rnir ImiiiiJun for our prompt ciamlnatlon 
artrj insi r ui L'n'i- free. Harulidph & tia., 
PttLm Wanhington, Li. C, 

PA'l'EN Jf'ji'tJw. Free. HlflFicut reter- 
onfe-.i, II tit resulta Promptncii atsnred. 
Watson E. t'laleman, Patent Lawyer. 724 
Ninth St.. Washington, D. C. 

E.ANlArti^tlR "a'iTw Ln'e Jt RommrL ilil 
Oufiijr BSiJtf., WRsJiinKlkn, D. C. "OrlgL- 

micors uf i he Form Evlilctme of Conception," 
He lure diKCloslru: your im^kUnn to ahyiitw 
ai'm.1 ror blank form ti> til- dtknod and wit- 
nesierL Form and patent infurmatlop bin- 
lolin free. 

mViStrrdTK ~Y(lirts-rr -with auooha niral 
miiriNurrUs sent free. Labinor, 15 Paiirrow, 
Suw‘ Vartc. 

J T .N V KKToR ' S tii-itde, talutble Irifur- 
rr.-t.tl' o. free. Frank. [ ,eck rmann, IfcglfiLered 
Aitotrwii'. Entilnof, IT 13 Wwlworth Bttfg. . 
New Ifn-rk. 

“ Paten th pnmnii' persuftil 7mi«" 

Writ* for itirorm alien. Albert M, l>ioierlc]i. 
heglitercd Palent Lawyer, lililti Ouray 
Bldit,. WiihlftKlsii, IK C. 

PATICN'TH I'mcurd ■ trade niaFks rogli- 
lereii — preliminary aijyjro fu ml shed wit haul 
(barge. B(NjkEei and fuftn f"r dlsnliwlna 
idea free. Irving E,. MrtJalhrarl, 7J1 IMer- 
nalicimil Bldg., Wa-lihigt.in. I>. l!, 

PA'I'BNTH, Trade” M arfiTi 1 Thin 

Onu hns 27 yenrs' eiDcrlenre anil givfl m- 
prrl nmwn:-)| ier.ire at rnasMTablo rates. We 
properly pnrtpct your Invention. Write fur 
fnfi infoTmittlon auct mart Cast of prricurlr.g 
| ill I r hL bc'fnl’u prCH>ed [JL|f. .I.lm IE Th :■ 1 1 ■. .j. ^ 

A CHm SW F Rt., N. W.. W h aihlnktim. ll. Cr 

I ■■ A i 1 K S' T is — Wr f [ * ftr free lnsti ruilltmi. 
H<nd tlraU'Eofi or Cao-fcE firf caimilnallon. 
A tiller Jt MHJrr, Ilrgl sirred IVtcnl Attor- 
nt'l'J 1 former Patent inti, u MununrCtl,, 2 jU 
McGill IHdii,. Wnshingtra. |1 P. 

TIME Ouuni* In applying Tor palcnls. " See 
pages- 1S4 ami t:5f). t'lamtcO A. O' Hr I err, 
Itsflslnrd Patent ALtumey, Wa^LlEUiiMii. 

i>, r. 

I I AT MNTrt - Write fsfour free bunk, "Hoar 

In IJiitalri ti ]‘atoot ,r and Jt-Tiord nf Imentlan 
Is lank. JSend nunlol nr Kk^uls nf invention 
Tur inspEcllan asid Inatmollons free. Terms 
re u ^oh.pi hi h. Sec advritismienl cm pagfl 
Kill and iStf. Vlclor J, Evans Jt Co., 'JJt 
Mlnlh. tV;Lnhinglun, IT. ft. 

I , AC H V ' rt E'rt tent Hic-nsSI YaluTITIo l7.,uk 
fl^im, Ser in) piusc T3 S, 

I N VKN'1‘1 rlts • Heiiiil f ,r booklet leTllnr 
low lo potent atui seat ymjr SovcrUlnrts at 
Imvcsi roti, Rnlph Burch. Patent Lawyer, 

m r. SL .W iMhlngtrm, D. € 

KV Patent illorficy- en^iur, 
Eiperi In chemical ami merh^niral pul uni 
matiar'- K-irnir-r patent eiafol'ntr. i’’irre- 
^►otulrm-fl iniltcd. A. Punack, to] Hornet 
IS Me , W^hliLurion, 1>. T. 

' KEUfY H. ^VElIKTEIl, m Raring *ml 
T^mn RKlg,, Storkt4Hi, (’a Ilf. I'oirnl Ijwk- 
|e| free. _ 

“T^TABLfMHKf} |^4”^nio R ritTwmi 
Cornpany. free bmdtlel Patrol?. Trade 
Jru rit?.. Copyright?. Orflces. M :m.ii!n<ir k 
Hint* Chicago; It u frt st-nr Blilg,, WjEhinjr- 
tntt, n. c. 

I N VKNTfiltS -I’lsh in. on yoor l^Trutlon 
PTW! 1>nri r : d*]ny the sale any longer I 

Peml for o free rnpv uf our suL-claSiy pre- 
b rired Flunk let. "Turn Y:mr Pifrnt Into 
Mmney,"' ton;J.iy[ ft cc-nlains helnifyl Ftlfut- 
ntaM-nn for all luteolort, M. L. Hufirf, 
Alsr. Plaailflcd Adterilslna. PpmiiBr Vln- 
cFiaiilrt Maga7ltio, 2tlli !■;, Ontan* St., Chl- 
cagm. 111. 


FDR INVENTORS 


TNt'KNTIONS IVjnitd rclntlisj to fcrdn- 
moh-Ue acr-essiirles f -r )i | r.r''r one. Ro-yjlty 
J tmiCL Iloi 5111, Ailddleiowo, ConnocUctit, 


tNVENTION'fl Wants’ll tm work Inumon'a 
lunch iKtier, binl cagea, H thing lark I e, and 
rnlli-r ska tea that wil l not wahbLo. luiEcmobilo 
piroihrit^- lloyalty paid. iE-jit Ala, Middle- 
t HW.fi. Cmm. 

INVENTION'S Piii«UBii and Kxplidtni 
Former luLcitt uiTIr-o eiamlncr; Maxtor pal- 
ciiL law. 3t«u,j, tl'c-bttcr, Ea 1 !., Nio, 1$ KuL 
2S Ktyeot. Nnv \ rts. 

* '1 i.M MF.\ [(’ATI-; With ”uh If you havp 
pale o table idea? In tm-nidile woudwcirklittf 
MiniJfinerr. PcrErr-tTaLla Slui'hlno Company. 
Miinufari urrr?. rtyreritae. N. Y, 

'['() SntfnlOTv; W> are In lh* mafitot Id 
pumtftHO a. gmiict palefli, preforaftty Ip the 
autmntihlle accest-iiHfy Uni?. Will pufdi»o 
eu I right or cm a nnyalti basis. Pu rt-ha ,i njg 

Am'tH . liH Front 51.. New Tortt. N. Y. 

JNYKNTGltrt [-hTTorsal Kducato“ cpn- 
lains EHHI rnrrhanleal morem r n t* ; Hi) psr- 
tieiuul limit Icms - Instruct Ion on prncuring and 
udlEiisi nil cuts and selocting an attorney, 
etc. ^ugjjeits new Idea*. Price ll UQ poal- 
paid In 1 J. H. A. Addncaa Dlolerlrh lift, 
pubUr-hersi. SU2B Ouray Bidg., Washington, 

1 U iTKTde* lo wgrch Mmethlngl Lei us 
help you improTe |t, uf minufacture and 
disu-|.htito It. You are Hnmlly pmtecl*J 
« li 11* Iraniortlnjt i^lth us., F, C. flanodg 
Jiff- CO., 515-17 Eo, Lanin Ht., Chlcaga, 

Eli? Cast _ rriiuufarlurLjfi, T-oTge plant 
CJMiipl rtely ctfUipLii'd Tar bis tilt ing, drawing 
stumping and wire forming in any finish. 
Can mva you money hit yoor [mndur-t, thar 
figtnris it ill confine#, K astern rttatc-i Frpii- 
jjrtif. Bug 711, New Haven. ContL 

i SY ^STl ON8 — W rj to far our free - " boot 
,j n™r to HhtaJn a Pa MU" and TKrthr.l iyf 
Invi-ntion PFanlt. Hernl mnrlel or ikdrh of 
I nrwn[ inn for inapwllon and in >t ruet Hmu 
T reo. Ttiftiss tpasanahlii Soe hidviirtlieraenl 
on paget Ills ansi 137. Victor J, IN am Jit 
Co., 157 N inth, Wishl nglim. D. C 
TIMK Fouiiti In ■uptj.lng for patent t. Sr# 
nogr* 154 und 133. CUrnico A. iY Brian, 
lleg L ’ tehecl Patent Attorney, Washl ngt on. 
IF, tl. 


LACEY'S Potent Reuse, Valuable hook 
free- Her. q<| pane J 34L 

f NV F'JN tFONK — H ave you rnncelvcd oner 
Tli ere is a long, winding muI In travel he- 
Furr i :nir ^Isi'jn Of rctvnrdi can tic rtiJlMJ. 
Send for th# new book ^Inventions Ifni Pat- 
ents. The Jr Development and PromotHm" by 
an eminent authority. It la designed to 
jitildu the Inrentur mt hi? wnjf ami help 
bl m maid pltfnlis. Will ho Kmt C. O. H. 
r ' :i V pnsiimn J'2 mi plui pDiliigro when he 
haralH ynu I ha nick age. Pr.pnlar MerhanJc* 
Fru«„ IlHiom ail2. 200 u, Ontario Ht.. ijhi- 
cagn. 


INVENTOR Wants position. I beg cur- 
■ Li-iE ruillht llmbnei llaLiy, F, Q_ IP 3, 
Sou lb N’i rriva tk r Conn. 

INVENTORS r'nah in on your InT’enllHKti 
nu« r llim'l dr] ny Lho tale any lomrerl 
Hiiud fur a free n,>iiy of aux stn^lHllj pre- 
[inred booklet. "Turn Yuur PatcU into 

Money," today! It ™tnairvi hclprul Infor- 
mal hm for nil InTeniL-rns, M. L llu ml, 
-MiiX- Clax?iflrd Advefitaing, Pnipuiir Me- 
ebanirg Magai;|ri#. 3U0 E. OtUarlij St., Qi- 
rugn. ill. 


PATENTS for sale 


OTTRIC, ITT Or Rnyaliy biiHLs, J mprovB-.l 
rhln.iiraH tLc Tohl# Do ynur own adJuFtlhs 
Man ufa- tui<«d ut ve^' low i-osl Edw. Ru$&n.- 
nlifct. 1413, Uth ATfl.. QakU nd. Calif, 

OUTRIGHT or itnygliv S. Patent 

t . 7 n J , Jhlit, CnflapHihto ISuiinnhcLtd. u Rni-I. 

PPtiof Co FT — Cnliartnjttnn n«rtv invented lot) 
South I Nth Ate IV. I III luih, Minn, 
hH T lii r ;Ti'lP Ur ILiyaltj , d a m Jy Tmil^nr 
hnl tiling Lrurjos. "lniulitl on culler " wrtle 
John Erick ion. Srs-tS, ;LUl Avo. South. Mlnn"- 
opolh. innesiita. 

OlJTli] G nn?hrij:fM75 atnT^n. 1.TS1- 
HSU, Murk Susa. -117 AigEii Avo, rtbuka.na 
Wgrfs. J 

HI Tit H J1IT Or n.viiTty, AuLSu^blfT^Turn” 
Sisnal, AuinmotTr. Pniicnt rnamllinr. J. T. 
C illiotf, Rt Hurt Bldg., AilaniA. £)>, 
BBUj PalArtt. pending ibi amaJl Turned 
vr:h..dt4ty, V «y original and editcatlmsaJ. 
tTni-le-rmg drywnpapnieitt, «sy mwalty. t'luynt. 

1 13 rt, VirgH Ate.. Lab Angeles . Calif 
SMALL A. Evert Eiliiff limvliy, bent nfrer 
eerepl-wL Fred Jtrhter, W'lnnnn-, M Inn. 

j'.Cli'i’SICH W'nriiiHl to Help Fine urn Tw-ri 

merll'-rlous lnvi-n:lh»a. New steel nllroirl 
Mr, li Lhq rail. Hcwoer Zuufc, Ed. Carthagg. 
Mb. 
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fTAKIT Or royalty. llitcb fbr (fillers or 

{Ike— pi tented. Rbi S3, Hiftiei . Cil<E 

FAT1&MT Fending- fToniii-1 rmtSnn 
r jrruit breaker. With. this fus* you re 
never In (he dirk. Pres* Inp artd It* *nn(J 
ijetfl, C. It. (CrnfitLSiiiam, 537 Ale Donald 

HnwL, Pasadena, Calif. 

"""FtlH Eoi-B.lLy, a tinted liivrnillStL Ad“ 
dre*S E. E. Mihr, 726 N. Tesrl BL* D nil Its, 

Tens. 

FOR Bale; - Miy pAtenl anti-glare ftatety 
device fur *u touaub tie tltfhdl Ensures safety 
to driver*. H er Eliiler. FlrmodlMHiio 
^ANFFAlTlTRERK— (Jet nor -cnniplelf I I ni 
of invent tons Eat sale. Airiftlfm Ruckty 
nf Inventors. Cr**by Bldg .. liuffalfl. 

|?"0 Bt KaTV^-l'atentir' liwruvcd tt.Mir fil.frer 
and improved I'Hire, Outright ar Kj^altr. 

Harry N aftncnw . Tanan*. A laska. 

WAtEltlM >urEnro fpiLrik plug, Itciient 
demand eighty (nll)fan. CllMP- {RHtakf, 

1BJ Fourt h Bt., Muu th B Aston. 

Tl UK Counts in applying fi>t pa tent f, t**a 
r, ilRn 134 and 135. Clarence A. O'ltrlen. 
Registered Patent Attorney, W&aMngtan. 

XL r. ___ 

1 iS’VliS'rnHf*— < f *pii in on >iJi.jf Invention 
nmr, Jjou'l $el»y (he sale tnj longer! 
Send for a free enpy of mir menially pre- 
pared booklet, 'Turn Tour Patent Inlo 
Money,*' today I U ronlaina helpful Inlnr* 
niRtlon for alt innnlnn. U. L. Ripnil, 
Mgr Classified Advertising, Popular Me- 
chanics JTagaitne, E. Online tfL, Chi- 
c o no. Hi 


ELECTRICAL 


XE W El*c1rleil DldlMHI^F Complete 
pti -tu- date electrical dictionary with alrffliL 
radio wued* and irnnh together with iltitd- 
tncJoru of fllKinm symbols. mllo dia- 
grams arid other wiring dins ram*. 131 

PRfftt — Test ptHket tint. Price only Sir 

prate il d. Popular M«hin!« Hoom 

not, uafl E. Ontario St.. Clilfae o, Til. 

— T^aAUX'H lifUJiiy 1 1 a n ilhiwk~--'f‘r*pfti-ea you 
tn Das* the riant Inalleri for any grade nf 
Ikrnse for BtiilPnary, miring mil Diesel 
engineers, tittmen and t">ller Inapeclor tn 
aitv slate of I hi tTnlnn or any province of 
Canid*. nulhli cover. Handy porfcet 
ilw. I‘iy postman J2.GG plus pnttafi* when 
hi! hands van the package. Popular Me- 
MKtunln Pres*, Rocm 3(11, 3(H) E, Ontario 
Rr. , OhLcngo, 111, 


MODELS AND MODEL SUPPLIES 


INVENTORS: Pend us sketch or crude 
motfel of your Idea. Credent craftsmen 
will develop ir Into a pm-rieid working 
model. ntl years of WieeeMful crprrJenrO 
and thOUMfidi of Biti^Ned rllents, C^ifttl- 
dt'pltal service auartntend. Punk rtfrrericer. 
furnished. Free Illustrated Iwmlt: ''\lnfeine 
Fay." Crescent Tool Ca, Dept, 
fl-a. CliKlnnitl. OhlEE 

hip" Ainl yacfii mnilsi) ih lines. Scp_(E 
(Una (or Illustrated catalog No. fi. A- ■!- 
Fhhep, KHt2 Enroth Ave. , Rnynl ObK. _M|fK 
1VK MuKe woBtlng wwtdelA tor" 1 tiv«nron 
Mid do eiperi mental work and emey ft c^'m- 
ihtrEn Itnck of hn^S Bears and model mp- 
jiUfft, Rend Itm cat glee. Tho PLcire 5t(k3el 

Wi-rSs I-M'i !'. rL II 

TliJO Mn'rtclcuaker An SlTiT^irttied maen- 
ilne devoted to prartleil model making. 
Sample the. Madelmnkcr, 1 22 Liberty St., 

yew Vork, 

UKT (tuf eTpcTlciii'ir h# younrulHe. Mri^ 
el* that are tnodel*: tools rind equtpnienL fur 
economic mnltTB- Patlems of g]| types; inan- 
■i furl urine In alt hrnnrlms, SalUraintton 
guaranteed. T T nlled ilarlslnery Company, 
Cl ntlmsaM f IT, H. A. 

TIME i 'miriti En applvlnE frit [iatpp(s. ft« 
piiBes- and 1 35. riirrnee A. trBrten, 

ItefiJstered Patent Attorney. W h shinaton, 

n. p. 

if Oil EL Steam ehkltH-s and boilers for 
mlntatiiTe pmrrr tMiats. Boat and bo tier 
flttlnpsr New ealalflit IV. Mndd MtdHM 
Phnh, Si 3 Ptlre Rt. , B-ahway, N. J. 

(V K l i'c.'clon IdemT design, huUil models 
and manufacture 1 , l.ojfan llacblne Cd., t>33 
Lake, CMeaffo, W, 


IJAN'TFACTCHTXG JTiidela, dies. Elamj^ 
Inga, L-raMPTiirkA, tme or ihrmsanda. Clc 
eUUr free- Rauin'i Alefal titles, Kinali 

City. Wa 

BFRCIaI" Machinery or |tftrt*. dlei. ton la, 
iiuojl Fpeclelttea, iiMuleSt. Ktoee-lal gtars, 
alack gears and model supplies. Remi for 
r nr Rio*. The Plena Model Wurki, TJnlcy 

Part, III. . 

IftCTl Speed pewur jxphi production. 
Sulunit mmpjei or hJucprlnO for equlpueBl 
nr slain plug. Fresges, feeds. Rpenlal FPa- 
chlncry. mn.nuraet.urfd direct, 11 arcs IValth, 

Jr., 47HD fvlmle, tlhicago. 

1, 0 IV iT"i7r TjapitracTiir Itibt 'Ijatge [»lmi 
pnmpletttjr equipped, for blanking, draw Ins, 
i.UtiiplriH and wire fonnlite in any finish, 
fan save ynu muney on Jfouc product- Our 
(5kUfe8 will convince. Eastern Beales Prod- 

uiT*f lli'jy T 3 J New TlAven. I'oitn. _ 

J'.M ■ i iN OM t CAL Manufacturing fr"hl ih^ct. 
bar, wire uc tuhlng. Model*, Hies, special 
machinery, Rwanhgrr, 51114 N. Jill dire Ava., 

Chlcaen. 

^MaGSTROX MwfaTS Tool^Vurlta, makers 
i*[ ftctu nuvdali, dies. UkiIs ami light rnanu- 
fiLCturfng, KanEkS ClU. Mg. 

BLUE PftlNT8 


COMPLETE Priall blueprints of fit now 
eIi-t*,! go h In furniture for h'tmc wpnrltimrkers. 
5 1 . r.i> poEtpsid. Rgj- L, Key-bold, 447(1, 3ith 
St red, Mftvviufcee, Wla. 

KINKH Wf Eiuchlnixis. H H J dlaractrlc?- 
For mcctionle. mjchL i.lst nr the man whn 
tinkers at home. ?H7 ItluatrallnnE. Send 
no m^ney. Jud *ftl* a iwiitsl asking tor 
M* rh In I it's Kihk^.” When p:stman hihdsi 
you Irook par postafia and price of biMsk. 
SI in. Popular Mwhnnie* Pre^s. Room Sftl, 
2 DU E. Ontario Rt-. Chlcuo, III. 


M a LH I N ERT, TOOLS AHO SUPPLIES 


Ifi'^IS’ PER A BT! A N r Ijalhr. tlSQUOt No, 
1 Brown & Sharp* upIt. milltng him chine, 
gifts HQ; Nr, till Healil grlnitcr. 17,111)99; 
H“ Hendy shsper. |2'.0 Ml 3fl r Kl«- Kllirltl 
];ie he. ST 7-9 90; 114" ( L ordfFnan bind saw, 
ffl'.OO; IS" Fay pony ptanEr, Ilflft.oO; ITcf- 
efPt univcriHl woodworker, slk reachlPfl In 
opf 3300, Oh; Quincy air ropipress'-ir, (41.1NH 
HR J new drill bress. S3 1.0(1. Write for 

fatal fig Ttripi In suit, Cincinnati 

ehinery * Supply i>„ West Second Si.. 
f'lncInnHitl. HiHa 

MTS Start you 1h Ijus1nrj.s. B1?f jkrillt 
cnnmjfacturing CWVTft* huJtdhiiff Hie, E*- 
perlcnc^ urtnree*sarv. t Complete uijLIIn jls brtv 
h-s 32T.90. New: Paleidcil! Send fur e-sta- 
bigiif. Economy ManorAHtlhnig Company, 
Atlanta, fiecirgiB, 

BARGAIN'S NTfw and rucundUlnoed wuip- 
ment, Chromium plnrers, grinders, com- 
pre'sors all hall hpurlng payment terms, 
Writ* iliHjart Flkterf, JJfti M-D03, Tray, 

Q IMg, 

Wo Mipply them in stilt lent *, antateu^rs nml 
Flvip nwners, Krnclpp * Run, kit. Carmel, 
Til. 

“CONfftETK BuJldlng blnrk min-Lradurtnc 
lg your home tuwc; oppnrtunlly, rnr(lcu)ar^ 
free. Concretfl IIicIUm Co., 5 Main K(- P 

St. Loin la. Mu, 

"“ifllTtllCMr "lip ■ - fillicC. 311-7 . *n.:l 'j his... 
1 iihn.se 313. SCI tNewi Induct inn type Also 
elFolrie bench grinder*: drLlls; w;*, IdauhflT 
Afsohlnorv Co.. Sn. Third Ht-, St. 

I nulls. Jin. 

” KTKEIj. iVench ISilH btfinf (T^0, with 

motor rails 4H>. Flexible slmTts ^b-iri. 
<ftt S fi Imijc. bargain fir,. 09. ItoUert'c 
Jffg. , ]S39 (bug St ., Chldmi. 

PTART llu-.tnfsa nf yntir =mrt. am all In- 
vciLnsent rhiulied, dnErg hlcknsl. eoppnr ami 
Bluer plntSiie. This -vrqrlt tn big demand. 
Information free. ElMlm Plateti Supply 
Co,, 38 W. Second Ht... CicuHnaatl, Ohi o . 

Fori p a ie Ten [linuVrLrfS drill*, tnp*, 
puar'i a nil ml Mine cutters set acrcwr. jpumea 
and majchlntry. i^end stamns for Hat- Ad- 
dress "Tnol Crjh," 47 Whittier Kt-. Bridge- 
pent, CniHI- 


ENGINE8. MOTORS AND PVWAMQS 


MAHUFARTU Ft I N G 


WIRE C-ciudi! made In crdcr. Cntil«y Mr a, 
Cn,, 539 N. JVe*lerp Are.. Ch3raf*>. 

RPTTclALrXB fTcnsniefa manuftrl u're, dtev 
icKili, Fhtfhl mariilncTT. Medela made, 
AtUa I it dirater Wnrki. SIT W, WHshlngten, 

Chlfftn, Til. 

” T5Cit,», Die*. nuNleSs. Fist rument werk. 
J oivfsl itIcci. Schmidt. 61 Park FI ace, 
New tftlt 


BRAND New ntoters, '4hn. a c. 56.71(1; 
% hn. rmuEflnn Indurttop fU^Ci rpim, 51fl,n(l; 
H hn Unlramtl 37 k .ft9. 32v. raetera, ^4 hp. 

53.!?0E camvcrter^ 32v. d. c. - 1 S flv, «.«. 135. no. 

Large stnrk tuolrtn. faneiaturi and engine*. 
Queen City Electric, 1T3S Croud Avenue, 

Fhleagm, 

TtTl) CBtnlej; 2flc kIfad] and gifftllnt eli- 
rlnej, mrrtoef, m^del makeF ,r iiippllc*. 
Ilowird Eniine * Mfj, Co,, ii IT N. Aah- 
1 kml Are.. Chicago, 


NEW 14 I terse, lid ?filt alteinittnc rnc- 
ters. giL 1> ; some uaed, $4,59. New t - 13 
Ih.tse, 110 roll universal , S2.TS, New (4 
h'irseF llfl vpli 3,439 gpeed alternstliiff. 
;i(l,riU Oiliti- bant aids. Electrical Surplus 
CbuipftUy, Dept. 13, ID It ph[ c t(o Ave., ilhl- 

I :mn. ... 

FOR Jtu|« : Oofif yih and chib- ruurtK bu. 
electric minors. 49 eyrie 114 veil i.c,, 
*1 Irfhtly used. One- slxt h hp,, ES.OG; one- 
r- m.i t c h hp., 16.00, Oath ivith order. Chart** 
K ranch. IOC.. 160 E. Illlunla 8L., Q iUagb. 

OHEAP tlafl pivAfr"” from "" i iilo rnlilniiii 
hut they need ruvemlng. We luik* the pav- 
ernurs — all eng Inca. Easily Installed. iltl.Ph. 
OlTculars. Csndec -Smith Oovemrir Oos, 219 

N*. bug A nutlet St., LtH Angeteg. 

TIME Count* lit apply ini Tor pattnU, 

PHgr* 134 and K55. clarence A. 0 J ]inen H 
Etc gl*lcred Fabcnt Attorney, W r is.hJ ogiun. 

O. 0. 

’l*Yl^7ir - Knifinc^-OnPi h. p. SlftTOil'; "%] 

512.60. Jamn Chain tiLCsa. Bcsituu e t . Ala. 

BEhlDIHfl MACHINES 


THE FamiHi? Hrmafeld '■ Wrencbes'" L'nl- 
vetsal I mn lender Id iha last word In 
nenUlnR nigr.liteies. Bend* metal, cold or 
Jic.pt , loin toast any nmcetvable shape, In- 
cluding Eye- Itollj* and Automobile Spring 
Eye*. Ifrnds up [o l' r ban at 1^ plpo 
ndd, AI*£f bends "Angle I cor." Thcu* finds 
In use by aLL riasse* nf I ride, from the pniall- 
est, shop* to the largest railway ayitamt. 
Write for circular and price*. Hn**rtld )lff. 
Co., (V I nuns. JfltRL 

WELDjHQ AND SOLDERING 


ELECTRIC Ate velrierj^new and used. 
Terma and (TEal. Tell needs to Hobart 
Welds' Hi, nisi Al-Mia. Troy, Ohio. 

SURVEYING INSTRUMENTS 


Of 7 A Tt A NTEETi — Tlehullt tranalla and lev- 
el*. All typea snsl mukes*. AbsmtutEly stUt- 
f^ctory. Ca*ta tir easy payments Don't de- 
lay — Write today for dascripth* ll*t M-40. 
Warren- Knight Company 1 Maker* of " tiler- 
ling" Tranalta and Lrttl*}, 13a N. I2(h 81., 

Phil a. Fa. 

“ V A LI 'ABLE Kink* f-r Mnrhlnlatr JTT 
(irae -saving fdfni on rarloug pha^" cf m- 
chlne *hop work. Int<n*elj praetlr*]. 337 
Lllisitmllon*. Jurt write for "MachlnUtti' 
Kinks" and piv rnstman ?l,34 plui purLae* 
wrhett he delivers (ha hfink. Ponular Ma- 
chanirs Prrsa. (Loom 348, 2H0 E. Ontario 
st.., rhicngft. 

FARMS AHU FARM LANDS 


LAND Openings riling the O resit Northern 
Ratlwny. Fertile ptodurtlye ImprnvHl farm*. 
nrW lftibl or rlrh cutnirr land- flpport uni t J es 
In nn^oy kinds of fatnilng; grain, livcstork, 
dairying., fruit, poultry, ilftall tract* or gen- 
cm! farm* in M3nn*sfl(i. North Dakota. 
Murttana, Idaho, WaxhlnsEan, and Ore nun. 
Rciitcrs anti owner* mtt hanaht of Suw prlcca, 
liiw Interest, low lose*. We have free lionk* 
nn each state, cbfi give accurate detailed |n- 
foTbifttSw and heln (O find kind of location 
desired , Write E, C. I.eeity, Depl. li-iT* 
Grcit Northern Railway, St. Paul, Mlnne- 
tol l, Ej-iw Homeicckera 1 rak*, 

KKND And iclini htiv, i.f in i I Id wlmi- 
drlven electric I Egtlt nlafit. KtJngjink llftf. 

rr> . Optima. Okhi. 

rTTTTlVE N^'erm 1h Florid*, Alujut (tires 
acres. Clone to Tamps. (1 down. Jl * 
we ek. Kenj for deter 1 pi Ion, Bo* 374, 

Tamps, FE*. 

“ Ujdll FARM Bargains, - J fu mlryda _ 6f ple- 
turcs In Ktn>ut J i Iris new fall rutalng eoutUfy 
rmt rfltate and rrmney nidklng farua* for t>ala 
In nincir *tflta , i. Hi, in i you mnnry. lutt nut. 

Fret. Write today. Stfuat Agcbtiy, 27i5P 

Fourth Arif . N, T. OLj 

K KE. E h J'liur prfi|wr(y -fur n.n^Ft No matrer 
vrlier*. locateii. Information free. EdilUKtiril 
26 years. Black's Realty Co., Dept. L-l I. 
Chippewa Pali*. W'|*. 

JTtCJT A Faroi fn Minneaata. Dakota, 
Montfl-pa, Idaho, Wjshlnttrm or Oitimrt, 
Cmp payment or easy terms. Fry* llt*r>- 
(ut«: mention nlate. II. W, BioTlr. 

Northern Pacific Railway, KL Pitil, SIEtin. 

SiTl iTEAtTlcAL Way* to Reduce Farm 
LHhnr *ht| Fifieniie and Increase Inroroe. Oft* 
farmer w riles he until d nut ptrt with this 
liifrifmailon fnr J 160. if ho WUld tmi dnpll- 
^te It. Nothing elucrl mmta ■ These irlrait 
bare all been put to tc^E and lirnven, pm (ileal. 
Pend todav for * enny or our ITandiinu}; fur 
Farmer? and sci-r rradjr to put Ihc^e Idea*: Into 
opera (Ion for yooir mm bdirlki, I’sy mAnsn 
only 03 cent* And the postage when he h,ibdi 
rou Uw ntriutpe, Fmailat McelWinlc* rress. 
ritiL-m SOI, 360 J£. Ontario Bt., Chicago. 
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MONET M*(Je In SlichlgSU pdtfttWl, Eia 
(tiiwrv ih™ □ n ri cn-vy term 9 hid'* land map 
maikits, antes. ItMawiiVr Write todiiiv Hwi- 
H ii rt &Uu,, P-«l, 33 N, JStale St. Bldg.. 
GldcagD. XHr ' *■ ■ ■ 

TL.:JS"G till varnish tree jfrovim Subur- 
ban Orch ard? Ci>. . R LJ^ nI . BILm. _ 

SECC Year property -lutrldj,. fur cjGh, nv 
matter where located Oon b l |>ii}' big I'nin- 
ihIssUir. Furl U uiur - free. RcM Estate. 

Falesmen Co.. H fj k |t. L i n r- 1 !| n , Keb lf* 

<)ZA liKtf . ’ Fishing cihj Fl river fwmia nc~ 
boiling, baching. hunting. £2«iii. $10 

i ..Mint hi y. Hubbard, SIS Grosman It I rig.. 

Kansas City. Kama. 

REDUCE Li bur on jraur farm anrl irjT 
create, tnctnoe. One farmer writes tie would 
net part with the inform stlon far $.103 if 
It could ryH be duplicated, Send teday for 
our valuable “Paj-tcitri' 1 HanctUMfe'" and 
get teeMy lb put wne of the Sfil ptitll'i] 
ideas inro operatiun for your own fceiwm. 
Pay Emit hi an only 98 tenia plus postage 
when (Mitered. Pnpultr Mechanic* Prdil. 
ItnfjtTi SUB* BOO E. O n t pr lo Sj rJ Chic ago 
EASTERN peiirwyjruilm farm* near i'bll- 
adpJtiJna. Write for bulletin giving prices. 
siia'j rmJ descriptlone* Wilson George, 
Qu n hert^fl, - Fiu 

KOUTHWEht Miwmiri lands, ISO aerei 
near Joplin. Sims. Mount Vernon* Mn. 

HOUFPiHOLD Autum n rib Kef i gera ri ng 
Mirhinoa* Hert la I he fiftl book «tc( pub- 
IIM on this- Important subject. Rrfrlg- 
Ofillon. by Moyer ami Fltlx, 1 1 Is a 
ihapnu^n treatment or present-day refriger- 
ation mteitij. their operating and testing 
for the studenp nod practicing engineer, -1 :•! L 
psgei- 194 lllUstm ions, Cloth. 3enL O. 
O. Pa? postman price {1 and small 

amount of postage upon delivery. Popular 
Mechanic* Pro*. It no in 90#, atM- £. On- 
tario fit,, Chicago. Ul, 

RABBITS 

UAltinTTuTi n I J c s- America' a only eido- 
afvci Itatiblt supply lii.iU.se. Y frt dialogue, 
Deak 11. National Rabbit Supply Company. 
1 1 Set- North. Dearborn Street, Tndiaiupaltc. 

ind 

ttAl^ll Ralililla - T*l g coris, Guinea Pigs fi>r 
ua. Stufk KU|ij>2E«t| i’ji nn-illl tvniis. Paia- 
loguc, C ontract LUr. Houck's, Tiffin. Ohio. 

MAKE Sir profits with Chinchilla rab- 
bit?. St ■ i L lOtmL'Vinahera. Write fnr fares. 
851 C onra-Ta Ranch. Denver, flula, 

MONEY Making rabbits '<nn~ ea?y "terroT 
A small deposit — pay butaflno out of Rtock 
shipped li:-e I)h cnnlrni-l. Writ# Stahl, Dtipt, 
!il if. Holmes. Park. Mm 


MUSKRATS 


AT \ KK Minvcy fmen muskrat for — Raise 
nuttiferatj. in dry land pen^ or hutclttj. <jct 
the f art s, ti'2 Cr nra-T? It an- In. Denver. r.i]o. 

JI S_" Sly }[ a T i ’ii rm Lp a — Th e "e reateTt bock 
on one of tbp ErCiLiest opportunltlEa today, 
Tells Of the oppnn unity In thLa busin^aa 
and how |c chi eteryihine in. ronncctl^n with 
the rr ; ulnjr ami marketing nr muskrats. Ph? 
postman curly f 2.JT» ami priAiaga when deliv- 
ered or, ciui.Hde l T . S., remit when order- 
ing. Pcpular Mechanics Press. Room S39, 
2(1 IT E. Ontario St.. Chicago. 


DOGS AND PETS 


AtJV VllltTMH. Fancy S^tusa fur pleasure 
and pa j ih-ia. Water plants, etc, Catalog 

free. (Iceman AijuitrEuiO, K, Rich- 

inoTi d. Chfrago. 

nffim.’ E . " l'ralnt d liLnl doga, nacrtlii'c, JilO 
each. Trial Mba Clay. 333 (Jar! ami, 
Memphis, Tcnh, 

ST, BivllNAUDSE PUtC, btautlfuf thor- 
ough hr til popplei 3 "hot on submitted, de- 

livery gnaianitecL Helvetia Kennel i, 131-P 
ifcKcntin Avc. , Montreal, Clue. 

— i’OX HO UNI i S , a '.Hjnhuurids, ftahhlthnundg. 
itLiietlr-ky, RedtHMrs, Blnchtiins. Supply 
r-atatogue. Ka a sli i u, 3'>BT, H errick , III. 

JSIj.-OU Buys a nwinhiiund, that must pleaao 
you on l-nns IriuJ, Kevli Kenturky Kennel, 
Knll, Ky, 


doc; Lovtn —Every fa.fl. regetdtng perry 
phase of don ItaluinK (ell breeds) Includ- 
ing pci fltulu ifl'. ohedlecice, guarding, swim- 
irfng. rflrcut work, hunting, herding flocka. 
leach tug tricks, finding Joit articlM, thc- 
fn„\ war lervicfl, police doge, sled degs. Nt. , 
will be fnumiS in "Trslnlng the Dug, - ' by 
Wilt Judy. Price only H.JiJ. Pay post- 
man When delivered ot. if outside IT. H.* 
remit when oidcrlng. Popular Mechanics 
Press. PiN-itt iufl. 203 E. Ontario St., Chi- 

W ANTED— MISCELLANEOUS 

M aID vT "ysm^TSicandeil j ewcl ry~ — gnj tl 
crown* nnd bridgea, watchea, diamond;?, 
silver, platinum. Money promptly mailed. 
tJuOds returned if offer rEruscd. Inllcd 
KLutiis Kmeitlng AVorks (Tito Old Reliable), 

Debt. 71- Chicago* r 

w kAl 1 — Quid and Pllvec teflneO. Rctumi 
made nn actual recovery WHIi relinking ctiHrite 
■■nly C'%, Universal Reining end Itcscarfh 
IVriK iradon, 1291 Iflth 81., Denver Colk 

I ilUV Oold cfuwns, etc,' Semi ii.n{*y, H. 
P. Foruth* aAOfl Trinity. Lai A ngalea ,_ (.“at if- 

INV UNTORe— Cisb lb on your ihvCbt’Rrt 
nnn’ Don't delay the tele any [anger I 
S?end for a free cupy of pur ipectally pre- 
pared hooklet, ''Turri Ynpr Patent Into 
Muncy," today I It coutBlns helpful Infor- 
n .tlJucL for all invent ova. M. L, Ructd, Mgr. 
[’las rilled Advert Ei I njt. Papular Mechanics 
Magazine. £30 K. Ontario 8t., ChlcAgu, III, 

FOR gALE—MISCELLANEODS 

ADD tlEHStK ) H-A l |h If H. Lei ler fr-tilcrs, Biul- 
ligraphs. envelope seaiets, LtufiHcubpra, leas 
than half price. Guaranteed. Pruitt Cs., 

y-uiie IPS. J 9 1] N. LaSa lie St . ,JC hi ci go ;! 

THAT OuriirCle Job- Don't bt Afraid to 
tackle It. with the instructions found in 
Popular Mechanic; Concrete Handlmriilt ycu 
can easily mske 113 trlldtt or utility end 
beauty ranging from ordinary stepi to gar- 
den fUrnilurr. Tbi* ImkiK will *0 Mitt for 
only &Sc plus postage C O. D. Bend y.imr 
order today tn Popuitr Mrohanlra Pre.^s. 
Itdiun 9(11. 2 nO E. Ontario St., Chicago. Ill, 
Vl l A TljTfT'vf A ]i MS Lathe for iai e at a 
haigaln. ft JBCgonnann, -5315 Eatt-on Art,, 
El* Louis, Mo. 

RADIO Tr'iiible ShnollnE— -Ccrei( nST-clw> 
Uric sets and [eleelaiiin. GfCaldt twok eve* 
a till shed from the point or view or 2 i siti- 
ng the re pa I Tm nil a 9 well as show Ins how 
the radix owner can >to hit own mu-tlrlng. 

pgges. Over 3dm 11 lugtire linns, Flrif- 
Iblo. Pay hftUman price and pnttnR* 
M'heit he del leers It. Popular Mechmilee 
Ppeke, houm £31, it03 t E, Ontario St.. Chi- 
cago, III. 

HOOTS ANO KEHBS 

II I ' H I I ■ . I i r lbHik— lli cents, I'll N- 

relple fur making herb medicine, H.izzaril 
Cuinpany. Ibi'S 1, VahLlt'rvccr Park, Dr»k- 

lyiv, k Y, 

11722^755 PKliPTf Pro 01 a hi™ in?, in. 
one year. H. Cecil Sheppard teiij you hig 
■: ti r, u . - 1 r’i i; ’ nnd prxfM nbls experiences E 11 rail- 
ing chickens from the Btart until In the sixth 
year he lunfc cbe bIm>vA nr[ pr' fl-t. Ha w j ni3d 
have sSflilly paid 53 fin fiir Ibis thfonoal Ion 
during the first year?, ^rnd fot bis Iwlt. 
Price ■: nl V 11. PnJ' postthiin whpp delivered, 
nr. If outsirtfl If. S. remit when (irdcrtng. 
Popular Mefhanirs Pres?. Roam BQ1, 200 
id Oniarbi HI-, Chicago. 

PERSONA!. ~ 


ADHCK, InfnnnDtion -inv subject. 2 lie 
rxln un. b'red ivlnril, It Cad lug, L'.i 

iTTr-fh.: I i s" "il □TIT' .T 1 r.i I Li Tietr ■! I, ll*!ci Ft.uh 
Cauado. 23c. Empiru ScrvEco, Bra 125, 

Alfred gfrttoa, DHfhtt, Mic hi gan. 

Iif lLT iS "Triirniture add* fouivyntfnt#, 
cniufurt ^nd beauty to your honie at very 
low roat Any handy man ran build a great 
variety nf this space -saving furniture from 
Ibr cnilly-fnllpwr-d inrtfucUoni in put r«- 
markfiHe l> 0 (ik. the nnly erne an PlI? ■uhlout. 
lirllitwl in your door G, O- D, H Imply 
pay pcHiman $2. J D and postage. Popular 
^fechnnicH Press, Room Hu 3, 2 r J3 ifi. Ontario 
Ft. , Chtcigg. 


CALIFORNIA Address : Informal Ion. beau- 
tiful pu«tcBrtl Hlf, Twenty 5LU9. Letter* 
mailed IDe. ZLesecp, 2*H Abbey, F reams. 
Ca llfom li , 

ToiiAOnn ffahit useroiuit# or pi/' pBjfT 
used Superba la help cigarette#, 
rhrvrldjj, plsw, snulf, Tmilment sent 
mv trial. Posts 12 33 if successful. Huperba 
CP. , IhB-L UnilJmo rc. Md. 

VODKLIXG. C f eiLr, *Ha rp sn>.l lieaifilful. 

SHtnt Ideally taught, Coniplele $1. Jo Mr- 
1 II. 3 J I - ", A-0 Vf. Tn in f.i|| s . I:.|jh,;,. 

Pfilfifel Jierhalla tlwatOf. OrH r 509 herfci 
racdiilno red pei fur hump use. Write for 
details- Botanies, 115 IVe^t 112th Kt., 
Chicago. 

CAUTIONING- iA't The world ' j muhi aitc- 
cesHful aaitoonljt IciL you hdw to draw car-- 
Eoousr Driggiv In his new book gives t^ery 
Step in coTCOGft work and amwer* ever^ 
question g ben Inner might avk. Elaboniely 
illustrated. Fay postilion trlca of book, $3. 
ami small amount or F^Iaku when ha de- 
ll n-rs the inackase C. O. D. FoiHiipr Me- 
1 -ban In Co. . Room 601, SEQfi E. Ontario Bl.* 
Chicago.. III. 

MISCELLANEOUS 

MTRItOHK ftcj-flverpil nr liume, CoM* ncnr 
r- cent? lit! 1 ' square foot; you charge iTs 
renls. Pr-fdahie butlneu plallng auteparts. 
Tefteetort, ta blown re. stoves. rcfinivhinK metal- 
ware, ete., Gullits lurnithed. Details free, 
writ ci Sprinkle, Plater, an*, Marion. Indiana, 
l-’ikf Rale — line 2ii Irrli lathe, one 2 It Lnrh 
drill, one cylinder boring mschlna. one emery 
i Land, une stria II Dank: sufe. one office snfo, 
;wo PreBtolUe Welding ryllmler*. Ilanry 

Ki'Tslake. Part*. Ky. 

Mill KOCtt VJ'f'O — tSur tiL-w i*crct wrlt- 
ihK ajrgtPfti 1? Ihs grpitast novel 1 y out. 
Kainplo HftiJ term9 > 10c. Vila Prodtuds Co., 
Ultf South Broadway. St, Lauli. Mo, 

LKAIIN Lacqti er system of sign painting. 
Valuable new book gives Coinulete desciip- 
tlon of methods., roiterlils and equipment 
with hlnti and help* fur ilgn a Imps, Cor era 
latest In electrie. ne"«. tube, and daylight 
reftector aEirns, etc, IJellTercd to your dmiy 
r. G.. n, Sfmply pay postman (3 and post- 
age, Fopiiar iteclunlci R rea s. Room K31. 
SU 3 Ks?L Ontario St.. Chlcn g o* 

'3' [MIC rounis in applying far patcnlsT Eeo 
pages 13)1 and lltS. CHrehte A. G'EtrEen, 
3tcqi store A Patent Attorney, Washlnglocu 

l>, Q. 

TtloK-TAF Tells [f wifs or huihinvf 
unfaithful; partnvr, emidov^a v’beatlng. etc, 
JhIficii telephone conTeriedioin whiigui detcu- 
LEuil. S.viLi'3:ti iar.t fii-t nalLeil ( ':hm yi I ■■ r 

$tr,Cji wills lnatrucllunj, hints, \!lnk Lutw^ 
ratories, B or DbIIm, jfag* 

” "HOMKU PATH D ’ Ami Idlbr hem’ I c prep a ri - 
Hvm& sem. postpaid I'r all parts nf Uic world. 
It ml! let 1 free. Hal icy Kris. (Vi.. r miT Ray^ 

I Arp. . rtlucn. L -I :t : L L - lie- 1 3 JtS9; 

OARDLNiNO. There ire many taouk? 
on this sulHceL hm if v-tu want She latest 
anr] most tnrtlpldt wnrk eavr-rSog flower-, 
vegetable*, thru hi, trees. TanduHTiIng. tho 
rof'k garden, the water gerilen, ale.. r*r IIl? 
nrerace American haine, you will send fur 
Everybody's QnTdr-n by Frank A. Waugh. 
Sent C. O. It 33fl pHges. Prafuaely 
HtviJitrntciI. Cl nth. F»y postman, prlce^ 
and small u mount of paula ge upm 
del'lvort-. 1'unular Mi"-hanlos PrseF. Raota 
SfHt, P. Ontario at,. Chin go. 111* 

TXf ^ TGG INI 1 "Gufnts, s-ti Hi >1 lT: -. fl Ivisi rated 
II il free. "VVit irt, " 1135 Put-tnam. Detroit, 
ifMATKl'ii ('iiriwTiLttK Vam week | 

Epar-v tlbie. mpytng nr tracing (r^ftoons for 
jtktrt litn. 3' H Syndicat e.. Argylg. Wls, 
TKCL An army of 3^i'«'675'(i4ni’v : e reiuierj 
all atK-ul your oiler I If you hive any- 
Iblng to sell* buy OF WrohanEfl. or If ymi 
have any toafmnnhle pTnpnslUon. te-IL one - 
readers all about it — they'll reapund qulehty. 
Our Ijoaklrt “’How to c’l-ujfe Sl.iro Rvfs|ne;!s J ' 
contains snme very interosllng. helpful farts, 
WrJIe today for lour itfpy — it's free. )f. 
Jj, ttun-t, Manager ClassLfled AilvertF^lnw, 
Pnpular Mechanics Msgazine. 200 K. Onlurlo 
St,. Chlcn gu. T 1 1. 


LEARN CARTOONING 

AT HOME DURING SPARE TIME 

Tl'itfl tfcecourau thathia trained ITUMDREDFiif brwmrteraAUOrjceafijlly* Thn Lamdon PLetiLTpChartMethfid 
OF tiMaching ORIGINAL drawing by mni] makes dartooniiiir Cflay to learn. Thi# eehnol i-v ft Member of 
The National Home 8tLidv Council Write today lor sample picture chart to TEST VOITIi, ABILITY 
and e&amplce of the work t>f >«UL’cep?ifii| ntitletite now enrniiij; from SoO to HtfOU nnd mure per week. 

Enclose ttc in atarnpa and STATE YOUR AGE* 

THE LANDON SCHOOL, 2838 National Bldg., Cleveland, Ohio 
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New Kind of Can Openerfj 

“Works Like Magic” um 
Brings Agents Up To mr^'ju jM 
*8 and 510 In An Hour! 1 HU 

I MAGINE hiving a Is LI lc automatic machine ro open c.an«! Why. to - , ; J r : , : : : - 

WOUH-Ii i'V'' f> where, the vf-nr i-rU* a. is rcvolutLor,arv as wi'H amn,j- ,‘L _JH'i L r: 

inn.? No mure fuss. JfflUSS OP bother A ltd dan per absolutely banished! L . / 1 v . 'A : <vy 

No wonder agents who demonFtrBie UiU astonishing invention have ( : v . -• 

made almost incredible sums. £, T. Barclay, N. V +1 cleaned up $117 \ B £ 

in a day and a half. Mrs. M. Bridges, Me., made over fJOO in a couple !■ 

of months spare tune. O. C. Gregg, Wyo., made pan time profits of $20 iv/,' - . 'v \ 

in J Louts. And why wot? 

The wonderworking Retie machine holds the can for you &a you don't need 1 u AT A Kf A H I? 

to touch it. Then mtJns the c-att quirkly artnahri. Next tlie idiJ jiops up so you K*vS. jHHK- I V I I I VI I I K 1* 
can- take hold of it- Entire top la tut out fttiek. smooth and clean- Opens ■ ft- * 1 v v 

round, wmate. nnd oval tana. Approved by Good Housekeeping Inst, Cuatan- ■ Vw^^HumlB 

teed for five inn years. If your r,rcfwnt income i<i loss than $6f» :l week write !. ~ B ¥\ 4 4T I7 T1 

quick for details of Territory Reservation, S?J« Outfit, end FREE Teat Offer. fftrVa It jML li I* K 

CENTRAL STATES MANUFACTURING CO, ^ kSJW 

Dept. L- 7 Q 4 * 4500 Mary At*., ST. LOUIS, MISSOURI 1 (heold- 

mi "" """ l "h^ n?7fkf iiij £ l_ 

| 4500 Mary Ava^ # St- LguJe, Mo, I 1 ’ L ^ Li sit ws** 

j «*«"■»»<»» j 

I l linlrKL "can. opener 

I T | danger is banislicd for- 

\ ___ £. ^11 — ^ I Sny buy orTSishtl 30 




RAILWAY POSTAL CLERKS 

MAIL CARRIERS- POSTOFFiCE CLERKS 
GENERAL CLERKS-CUSTOMS INSPECTORS 

$1700 to $3400 a Year for Life 

No ’lay-oils" because of Birinea, poor buffinesa. etc, — sure pay™ 
rapid ad v augment. Man? other ij, 0. Govern ment Jobs City and 

Conner renL&en ts (dJLTii aims cbuE,. Cmdumei h-bqs* aduutHJD Mullf •uQldrtil., 

STEADY WORK 

Cut coupon and. murlt it- before turning the page. 


18 to 45 

Us* Coupon Before You Las* It 

i c^ou^cTFT 

\ FRANKLIN INSTITUTE, Dipt, N 1 T 2 , Rochester, N.Y. 


j ftynh tb PUt. free pf eh&rge, ( 1 ) A full descrLptiau of the poei- 
□ HiilviL-^ulClfrKil9«lsS27M) □€«! Ok 


tj on checked below; ( 2 ) - 5 2 - page book, with list of steadj- 1 «p»- 
| lions obtainable; (1) Teh me How to get the potsL tlo-ti cheeked. 


_. <Sl?Mi-SZlifl> 

, | Ljf flsJc Ifi r? Clerk <$] M I# S 2 JM) i 1 Custo ms I n s pcelar 071 N (i? ) 

Lj DG If Mill Can iff <51700 r* UW) U>«ral Mril Carrier (E 1 M It $ 3 GD) 

P ftfomr 

i AJdrvfo 


WANT SOME MONEY? "*S£; \’g?Y,r 


yee you can — any hotly can make a lot 
1 0 f m 0ne y right at home,, and 
what's more* have real fun doing it. We 
show you how. we furnish every thing neeesiWijy fra 
an easy ba^ia. 


Name 


Addrew 


COSTS NOTHING 

taiis are you free. Write today for beautifully 

illustrated idea boot telling ell about our methods 
which have made so many women in-depeadefit. 
Learn how easy it is to make from $10 to $25 per 
week in the moat delightful home work you can 
imagine, Diiu't miss this Opportunity, 
ttWte Nate— It 3 * FREE 

fireside industries, aSeM. 

Flreatde Induetric*. Dept. *A.M, Adrian, Mich. 
Pleiufr fiend iue. FithlK. the bonk on Flrenidc 1 
dua tries s-liowini bow to CsXK money at home by deco- 
rating C ill wares. 


State. 
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i^^MOUNT 

Birds and Animals 


Bee, TAXIDERMIST 


Learn this WONDERFUL new, fas- 

ti nitlnc and PROFITABLE art at home by 

Th L tool, with _QT-eT llrfl.wO 


Popular Mechanic* t*-ii I fir* Km,- ulrwdir « 

MiMHi.t-tiLl nm^o-H, CAMf ANIMALS AND 

Mlko 1 1 CWi . MniualL nmtiiixi itniL dV>. > ■ jf m iim 


Th-iusanih at 
fr.rtJ.lmL 

- BIRDS 


higtiLr aniiMi nif uid h-.in.uri- 

l-qairTfl r >i ii V. liilin'ri-, M 


i hi I if«Mu-jCin ammalH iri 

ir-hltn tTHwip* The actual 

DUNTtu and DPisstD 


up, r - it hut ii few ct-nt* tvw material*, but iri.J f t 
H'J Inr A window disi'-'n r , ILahbita, fk-ogn, m>», 
twtf , itiga, ii^MTi'wii. - AIA cAn hr* inn units! 

! i J flirt i: y- ari.l | BrinLlM. 1 rTISIitiTljr llljriuhEl 

Grriit run, tnauwadoLwly f*»dn*iing. 

e*t-fvininj]T pph-JI-hUnI^, 

Quickly Learned by Mail 

Men. women, bova,*]] learn easily s n d quick- 
I}', t; hume MY MAIL, from our nurreioupiljr deitr 
CuLiru of iillrJUl.-fte. iVfiiJ ACTUAL WORK will 
the lint Y„ii hiir-r.-,*. m. TAXIOERMY ART- 

IST, Wr’l L ntrem nod pn-rjiar., You team an art of 
¥ jli j o interivt, djhI odo uut isriJI turn aja. r e lima 

to big f, r'.i.tj . 

Hunters —Anglers ! 

FrtHwtTP j*ar trophl**. Save want- fine antol- 
mt-ni. Have v-’^ur o^n MUSEUM. JU|n infi-nat 
for -nlber* and ndl ytmr .-.pure ni^dr'nehe -at fancy 
SPORTSMAN ii ii iL Niluhi Loe’ef 


t Urmr* SPOKTSI 


prn-4'H, l-ivary BPOHTSMftlt Md . 

MUST *cmw tATlderw, w Iw* half uwi 

id DptvjLt# uf thu hihi?i- i’liiLiii'rsriiy i* fawntinmc 1 

in irr. IN vL”ii rUATEE Send right NQW for 


t h.li LMiauu-T- 

ovr Snu FREE BOOL 


A Business of Your Own 

Do you want or NEED to MAKE MORE 

M □ NET? I liN j: - V.iur 0 M h-Dh T UNITT. iluic 3tU 
to I1 BW a mopth from SPARE TittE, Or oikti a 

TAXIDERMY SHOP. JliiVn a lifii-lonK bll*hli.-^,fl of 
■ own., one t'hnl i# bisfa grade and that I'nn earn 


f-iKLr own, ore Lhrit 1 
for jt.i 5 & 3 , 1 I 0 IJ to f-i , 
tbn-; r TROPHIES Mi 


tKHl ! 


All sport:, min want 
“ ‘ □ ii ic-k I] 


and rraw fad . 


U a ircnrj 

Hivif iHiirmti MOUNifP, Purine*** will qiiac-Klw come. aj!a *rai 
L.jnl inis LIEj great PLEASURE A NO PROFIT ART TODAY. V-y nLL 

wri te ftirtiur ibt«lrif»Lih*! , Imw, 

■13 pntrea, do-zens ot pictisrea 


FREE BOOK: 


or 

mounted timr s [n -. , i nvn.', and fill: par- 

. Eiealuri about our IrthHuiii, uid Show YulJ 

can become an EXPERT TAXIDERMIST, at ht.ma In SPARE TlMl. L-hhiJ 
me CuUPuK RIGHT HOW-TOOA V. 3t>t# AAE. 

•■KMiumtiii Send Coupon To 

FREE BOOK COUPON 

NORTHWESTERN SCHOOL OF TAXIDERMY, 

3376 Clwnbd R uiJdiriq , Qm.ihn. Nrbr^ltj 

At ymjr Ifrw tg-|KijitH Ir^nix on TaiddermT 

wiKiiiWi »! )• ■.ih iifjLtkni «n Hky p*Ft, Till mu IIP# I CAB Ibumi Sc.iranlU; Tin- 
derniy at buone. 

Air' 


Madic Electric Invention 
Stops Falling Hair, Dandruff 
and All Scalp Troubles 


Now f Hot Oil Treatments, 
Scientifically Applied, Cost 
only 3c Each* 


A remarkable InvenLton, ju^L 

marketed, ai>plies ekttrieally 

heated oil treatments direct la 
tlic [Kirea of the s«;alp and in- 
stantly tlteck.i dandruff, stops 
Tailing hair and quickly cleanses 
the scalp of all (tisoidefik 

SAV-UR-HAR 

CUctrti Oil Comh 
"It Heats A* It Treats"* 



Oil applied uit k 

SA V-VR-HAK is 

fed direct to the 
pores and is kepi 
ai the scientifically 
correct t e m - 
perature. 


Saws 1 5 to 45 minutes Oft each 
application, ElinniiuUea eld, 
messy mutltods of applying wTth 
cotton ivads, finern or bnitii, 
No maEtiPK or tan u ling uf lijiLr. 
SAV-UK-ltAli. pyj&tt. through 
and ^roi^n:l euck stf-iiikl uf hair 
with a aeo ti e, ill mulfl ting, soo th- 
ing Action, The world 3iao wattoiJ 
35 years for tJih remarkable in- 
vention Write hif d e tails dliiJ 
low in true! «c lory price. 

BEAUTY AIDS, inc. 

Suit* ZD 09 -J, 307 N, Mkhiitn A»*. 

CHICAGO 


$24 

a Day 

\Ye hav T e a few 
goad openings 

for live rep* 

TeBcntati ves 
that pay $34.00 
profit Oft only 
j sales per day. 
WritB vs. 



SQUAB BOOK FREE 

Breed FK MtlibS for rich tnule. Sold P? oUlllOM 
at higher prices- t-baa cTikekenfl. Wri te for 4U-n. 
book telllna how to do It and bo-w to profit by new 
flulee method ‘Which KOt-B tb cPJk -lOlkCy. 

M 1 H 3 DTH fle-CK. SQULi; CO.. $$t H Strut, Miron KUchlmdo, Mail, 


BARE CHINCHILLA 


VMISE C 

FUR RA 

am 


zealah p w hite 


FUR RABBITS 

»nrt par jrnrj fnlle-wiitg mcN for nl 
t'>iiDchillu rti -tat* f ' each — b’-w KmiHn ] 
i-YCO.:- 1‘aKJ- j !!i;-:- -“111- 1 Ilf l.ia 1 .. .1 • < 
'«ld Mlrirt, ■!« hipf uf rprfinnii .1 
■Ine.SoLh In ra.i-m Mlia f"r bifproBa. -oil h-T A il-lr-tm 

OOIOCOH CNTEHPHIOE CO., V 02 \ H*J«i** P^lh - M IfeJHaort 



BIG MOVIE PROJECTOR GIVEN! 


Ftomtei Qfl 9 PeYrjf r^li* 
I9S m-i' i iii'h^H - pm -' , 
tiai-ro.wbcim- 1 -rnni-ifl ftl inp // 
Mrfwaj. H^arbsFwafr 

citT dr- 4 rl-OfrltuiFi. 

i I &.» isiany t [-n-l-i* f ^ 
n»cd jriu.irfl f>u Vty !li\l 


Uf™ #,IU.TI , ■ -~ 

l - i,.ij«;xi:r*. idu'hitia Id 
I; liily gtjJdinQwid- 


[ot ao.ling «nly r.':, boti.l#a of Pvrfaaia at I&e Moh gtv' 
i riv F-nf-riite* JwNttf” L, " tl 

lihnwn in, e**oJtig- SMind no (D«ier. 


iltie-i FREE and rrfntttlhjf |i*r t'l#a 
^:7. Wa tnwl T'Jtl. 

RCIREUT more COMRAMY, OEf>T. 3AT6 CHICAGO, ItllNOIS 
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Chicago Technical College 

Dipt, M -73. lla E. 26th St., Chicago U 

I want tn frnow how T ran erL a dwT*! or dLu3om* nml bfl 
rollup Irnltied In DrUftinK, EmtlneorlnH. Architecture and 
KSectricrltF m l(*g tSm* and ulth |c^ rosti tne your 

Blue Book „ tree, without a cent oust to mu. 


Name 


Addretp. 


Stale 




COACH BUILDING MADE EASY 

l*daJ In m 

cut V> fit 
io xirfitvm 

tfi* 5£*i- 


CT+J 


You un balkt ■ beautiful coitfb Un<iiJ^I In 
f> w him r. . We m tj p M lj nil the parte, cut (u fit 
■ nr| r#-KiJ >' to put together, □ f th 

Vi'uHlri^tnn couh, the Tallr-Ilo. or 

' rckch l.fa»am Went era ■toffiM lor H.Win 
iriatrucl'n-ni tor bulldilns FreludoJ rOcl, 
Idt. Bui ld emaclien for plcwurc ur pf^Ot 
ikg Hut C .O.TJ ;• l‘J * ■ feiF cento poatace 
inn erdcrn nnuet be- ■crampa nle-ti bjr U. 5. 
elwek or mcuwy order. 

HISTORICAL COACH MODEL*. INC, 
faA P.lM, 22U6 FaiMiHl Art.. Kiilaffibh *. Pa. 


When words fell III 

start the Crostey ROAY1XO 

WTint. married man or lovelorn swain doesn't rocoffnize this 
picture? A quarrel — a miflunderst^inlinif— h late urrivul at 

the appointed place— yeL the CftOSLLY RQAMIO Wi* 

solve them all IVifkisii?, Rpinninf alonft the highway. drii'ii^ 
IhroHKli city Ire flic; — lliis greatoat of till autoinoiiite radio 
receiving *els will do its jrtufF unfailingly. Thousands arc 
n! ready in deity use — and you’ll pet the kick of your motoring 
lit; on t of your CHOSLEY KOAMKL 
TLn CROSLEY ttOAMIO ia extremely selective mid een&i- 
live. You’ll easily 8*1 your favorite prcwtum^. The auto- 
matic volume aniUrtil maintains a practically uniform volume, 
even on distant al:tlian», You lock ihp CHOSLEY ROAM IO 
jont as-you do your aulooiohtlc. It use? Screen Grid iijIhys-, 
Neutro-fyne circuit, and employs the latest type Crosley 
dynj)tnie-|»wer apeaker. 

I'hfl CHOSLEY HOAMIO can quickly and easily be installed 
in yciur car no matin what it* make- If iita snugly and con- 
vet deiit.ly under tbc dash, entirely uut of the way. It w Ell (rive 
you hours of All irtfyiiig pleasure Quid delightful relaxation. 
Consider too, that the price of This marvelous set os amazingly 1 
low — only S75.00-, less accrasorits — installation extra. Go To 
your nearest Ornaley deeder todEty—isce the CROSLEY 
ROAM If > — hear it — drive with it. Or write for circular and 
came of nearest GrosJey distributor who will arrange for in- 
ate lla lion. The CROSLEY ROAM 10 b reonrum ended for 
use in motor boats and eniiwra. 

The CROSLEY RADIO CORPORATION 

1300 Arlington St, CINCINNATI 

Home of ""ihe JVolion't SWioit" - \V LW 

Al*i> manufacturers wf fjrihitey A. C.. D, (’. wild Bmtcr-y 
Iftudio H^ceivera and the famous AMR AD RADIO 


learn to Dance 

This New Easy Way 

Yrm can leafCl all the raodeni <3aTico£— 

Chftricaton, Black Bottom, Valencia, Can- 
ter, French Tango, Ht. IjouIs Hop. Latest 
Waltzeo, Fox Trote. etc., at home a salty 
end quick! y. New chart method Tnaketf 
dancing as clmptn as A-B-C. No mUJSle or 
partner reuuSred. Learn anywhere, any' 
time. Win new popularity. Be in desnand 
at parties. JSame course of lessons would 
coat *20 If taken privately. 

Send No Money 

Jilpt truU j^/at nimr nnr) W^'JI ih ip Ibf POia- 

pl*ta eijurt# — S'ijj rxii;*. Vi ilLitatruiori'P- — J' doi! one 

chciL ml adViii^H. W'lni, |Mrkh^b AFflV^n, ?jA lid ptllDMl 

w.ly 11.94, pI'M d<thTFT (hviH. ud Hh'p won<|if-xSiil 
^nur*e in jotiri. Try fer five uff. Money baok if rwt 
rltlifhted. Send yowi tmui« NOW . 

FRANKLIN PUB. C 0 ..SW N- Clark St^Dapt-Mli, Chicago 


YOU'RE ratal with a caotezr 

C RD^S L E V -Rft'WO 


Chicago Tech is a college for ambitious men — a col- 
lege that you will want to go to if you've the will to 
work for success. Loafers don’t come here. But 
serious, hard working fellows find in this college what 
they need to build a real future . , . 
a money-making future* 

Degree and Diploma 
Courses -“Col lege Grade 

Here’s why it will pay you. It 
offers degree courses . * , regular 
technical training at half cost and 
almost one-half the usual time. 

Instruction in practical subjects only without wast- 
ing time on those you can never cash in on. 

For Success — these A fields 

TralnirLff in the tour bigeest fields of opportunity, DRAFTING, 
ARCHITECTURE, ENGINEERING AND ELECTRICITY 

—the fields where a decree and training really mean something 
in money-making possibilities. 

This old established College 

Twenty-six years of experience behind you ... to ijivc you 
what you mil need when you get out in the Technical fields. 
Every subject under the supet vision of speci^liatH. 

Here in Chicago 

The advantages that only a resident school located here in 
Chicane can give you. Building activities jfoiriE on all the t ime 
. . * right in the center of the world f s greatest industrial metro]> 

olis — where you can see 
every day with your own 
eyes what's Kolng on in 
the technical Jtelds, Pari 
time positions to help de- 
fray expenses. Personal 
contact with instructors. 
College activities, athlet- 
ics. 

Send for Free 30-Page Blue Book! 

Thb book points the way to succcrs in the Technical fields 
through college training. It brings you all the facts about the 
great opportunity that awaits you at Chica^u Technical Col- 
lege. Send in Lhe coupon now , , . there is no obligation l 

Chicago Technical College 

Dept. M- 78 , Chicago Tech. Bldg. 

118 East 26th St. CHICAGO, ILL. 


We have a special plan foe 
men who have not finished 
high school. Send the cmj- 
pon — it brings all the facts. 
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through SPARE TIME 


TRAINING ! 


D O ynii want a better portion and a higher Salary? 
You can have these if you can do the work, 
LaSalle experts will show you how, guide you 
Btcp by step to success and help solve your personal 
businesa pru hieing through the limit-ssaviiig LaSalle 
Problem Method, Our aaldrv-titcreaJtttp plan enables 
you to prepare during your spare hours, without in- 
terference with your present duties- dimply mark an 
the coupon the held in which you desire success, and 
we wiil mail you a valuable book describing the 
opportunities in that field!, together with an outline 
of out aafory-increa^nj? plus. A lag copy of "Ten Yeans' 
Promotion in One.” There la no cost or obligation* 
Find out how the «alqr^iiuroum(r pidrt starts aver- 
age men and women on the high road to success and 
financial independence. Check and mail the coupon 
NOW. 



■ cavils 

' ££.'*Vi ' 

' vk ■ 


P“*“ ■* - Find Yourself Through LaSalle! 

LaSalle Extension 
University 

Dept* S&4-R Chicago 

Please send me full infor- 
mation regarding the Course 
find service 1 have marked 
with, an X btlnw, Also a copy 
of "Ten Years* Promotion in 
One*' all without obligation 
to me. 

PI Pu&liiesBMatnajttfmeftt: Training for Offl Cial Man* 
agertal, Saltaantl Dctmnmeii'uil Executive positions^ 
f~l Modern Salesmanship : Training for position ft 9 
SaleH Executive. Salesman. Sales Trainer! Safes 
Promotion Manager, MitnufaCturerB' A Kent, and all 
positions in recall, wholesale or specialty wiling, 
n Higher Accountancy : Training for position as 
Auditor, Comptroller, Cor tided Fibber Accountant, 
Cost AccounUtul. ctr . 

□ Traffic Management- Training for position lift 
Railroad or IhrtusTrial Traffic Manager,, Kate Ex- 
port, Freight Solicitor, etc. 

| □ Liw; I,L, R, flrirree. 

□ Baiiklrtfl mid Finances Training lor execuElve 
LRiL-ii h'lis In Bmi k a uud Financial InftLlf uIIods. 

r - 1 M^iJ-crn, FOrc m»a^PtPr Training for po-sUlohfl in 
Shop Management, alien qb tho t nl Superintendent, 
General Foreman, Foreman, tjUb-ForCiu a □ . elC. 

□ Industrial Management : Training Inf Works 

MJUliflgfim en t ru'lvi p» 1 1 « - i ti ■ rtri n ntrl-u 1 Fn. 

gineering. etc. 


Management, Production Control, industrial Eu- 
■Tr 

r-i Ih oeniit-I Manure i neiit: Training for Personnel 
^Manager. Industrial Relational Mtlrngtr, Employ- 
ment Manager, ami positions m Employee Service, 

□ M mlern Busin v n s Oort espo ndepce ; Train Ihg Tor 
Bik-o or Collection r :ams po intent. .Sales Promotion 
AlfttLOgeT, Mfiilg&tes Manager. Secretary, etc. 

□ .Stenography: Training In the new flijperior ma- 
chine shorthand. Klenotypy, 

C] Railway Stat Inn |“| Effective Speaking 

Management 
[] Railway Accounting 
[] Expert Bookkeeping 
□ Business English 
Q Commercial Law 

□ Credit and Collection Correspondence 

Q Paper S H leg m fit) "ft Training 


[] C, P* A, Coaching 
Q Commercial Spanish 
n Stenotypy-- 

S typography 
Q Telegraphy 


Na rite. ........ .. Age. 


Preseui Position.^ * 


Address . 







NEED A BETTER GRIP 
ON MATHEMATICS? 

S END for a copy of "Mathe- 
matics: for the Practical Man," 
only $1.50. By common sen^q 
rm- thuds it removes the mystery and 
difficulties so tliaL Titpebm and even 
calculus ;ire m:tdu sample. 

Assuming your knowledge is limited 
In arithmetic you quickly and easily 
pain a working knowledge of Algebra, 
Geometry. Trigonometry and Calculus. 
Simply pay post man price of tx*>fc plug 
the postage when he hands you the 
package. 

Popular Mechanics Press 

Room PS 

200 E. Ontario Street, Chicago 


AUTO REPAIRMEN 


EARN GREATER PROFITS 

Get your share of the Lig money being spent 
on automobile upkeep. 

Put improved time, labor and monsy-M vi ng ideas to 

. work in your shop to-day. 

Talio ad vantage of our special 
bargain niter and secure 3 
valuable kink books ul a re- 
duced j/rice. 

1. 331 Valuable Discoveries 
made by auto mechanics an 
our Automobile Repair- 
man's Handbook. 33? 
lilust rations. 

2, 301 Ways to UflC drills, 
1 drill prcaacfi, taps and diea 

mure effectively jo our Drill- 
ing utid Thread Cutting 
Hand-* 
book , 

208 H- 

liantra- 

tioiifi. 

3. 259 Kinks furnished by the 
most expert Lathe Operators in out 
loathe Handbook- 212 Illustra- 
tions. 

Special Offer — Tliese 3 books 
(regular price 150 cents each, 11.50 
value) tire offered fur A limited time 
for only 9fi centn plus pontage, Pay 
postman C 0 D when he delivers 
or if outside U,S. nend tW rents 
and 15 cents extra fur postage-. 


Mathematics Made Easy by 

ROPFS CALCULATOR 

AND SHORT -CUT ARITHMETIC 

Shows the Answer a=> -Quickly 
as- a Watch, shown the Time to ail 
Problems likely to toOcur in the 
Office, Store, Shnsp. li&nk, Farm, 
or Factory. 

O vet J.UOO.OBB Sold. 
Explains anil simplifies every 
prUielple la Ark Mimetic. Muclianjcn. 
and Mensuration. 

PRICES POSTPAID 
DeskSlxe. Flexible gemtel Hind. 

loft ... . *■!-*» 

Pucker Slw. Art Leather Him!-* 

mg si. us 

Pocket Silt, Cloth Binding. SO. SO 


POPULAR MECHANICS PRESS 

Room P9 

200 E* Ontario St. CHICAGO 
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6S 


Wrestling Book 


Learn 

Home 



Ho an expert 
■wpegtter r Le&i-fi Ft 
biom hy tnnil, The |tt*atest 
miwUtre Of all. Fy^nk Ortch and Fsrmtr Burtt*, tjoLli 

wrid’o i:'lHmpi^n>* - ■ ■■■: i i wo#id trio! crMjr-* vf I**, 

(ii nt m*#* li-rjcli n An ! - U kxitvrc. W milling. Bet 

■innt iHl tdnJiTtifl i ! HHW <**0, Thli j;rejt Ire a 

book tel la you Jn>w. ► • i'i i 5 .- t.’.y . Wj-r. now. mi 

Farmer Btirm ScIiob^ 3376 Ry. Exchange Bldg,, OniaEn. Neb- 


LEARN TO EARN 

SWEENEY £ 


1G15G CrBr^d A.**. 


SSO to Si 50 PER WEEK 
Writs for Frsw Honhlot 
Automotive 
l«< ti-ieal 
Aviation 


SCHOOL 

KIHUf CUT MD„ 


Don't he n i*Hnro, 

Mu: Itr [trrlrvtSpeecli. L Itpji ii-fjr- 
111:1 1 iim-I h»pwlife. J^rnd £'■* lire book . n!lh h leUsywilhon 

THE LEWtE INST ITUTE, 1 3 i SY-uti award frre . , Petrok r Mich. 



AIOIIEL SHIP S 

W* fan 'i^iiily Fooitnie-t icn arti arid alt oert* rd rinrtr rurt 
*■ .ftrnij-firilrJ.Mt li •■!!■, blCrJt*. d.^di-y#*. *£.i-ia| Hun, 


niitiK-n. itcrriai 
boaki, fir . hif bi|ildir-£ 


p t fnnmit, fiiiim’ln'uiF. h|w* vrEllI*. 
: rval finii' wnJi? taiudrU or iL# FM 
Clr.ild, i. Mr-t'ii nl f-'pii .i -fr. -r: t.ll.i. -i , Vi.n.k W .i tin 


gnVrrrirr, ui I hr i Vat, 5 I n y Ik'* --r mill finnli]f 

f,ll#*|, AI--I tiptrlnL i-iirip ■ r nrlvili nflb f« #fi iL I«Wb,. 

F-ntr IjiJatn, Jn-wfH nl' iin: <li|icin. prOiK.-llm.tU.; and tut 
I 111 it I ft Ilf iT'd'-l flrjr l.llf * J .. I^C# Jilr.I.p. 

c in i i .rill y iJiml r * tfd l».fclrt :i"'4i m t lJ unble latonnitpnii. 
ahd h I e.lh fr.-f LiiiJbdliif f’.ip n.i-Jrlt in ■'.ild 'i i 'r. |.. priw? *-ihd 
ftil iJtrHHT ■ ir-ii si Lhc above. inlrU. 5l unj p-.'-[>le oily nlif Mly inte-rtfCfd in 
mod eti h.’vo hrron.e «rfailv rsit i.n>--d upon rtf^iTint tlui batALel. A copy w*JI 


be Of-Ul £MMlcni-fJ nikdi :rTi|.l id Ifirln. Irulh IireEfriedl 

MODEL SHIP SUPPLY CQ-, DEPT " 


K. IHIhEOLA. N. Y . 


Ear Washing 

nou> air 

^PLEASURE! 


Sv. • . 

'■* 1 , lY 

GYRO WHIRU) BRUSH 
K^ruCARS 

Clean! 


E V n ■ a 

f b I 1 rl 

k nr.*'. I lint a lOITfll' re mjl|T 

i il.: wiuj h.ij I'OW'E.K Rnl 
thi r,irf i-vrr i hoLukt n( IIAHX- 
( : that puifd At if |vi hned 

f n 1 . 1 ■■ i.xil* I. h .r+. V-l L E I.. I « 
eibfllr nlin.1 ir V-]SO d-’V-j . TIlO 
f .1 ,1 n( I 'r.r wh WT |L ". # I lL E ho fork 
]i i„.T.li#.i t|ii* Inklda bruah vrbbl il rhe 

H-M.-it- of | >. I'iO rrVjnttiiEal per IBHIlll*. 

Tl-iui rpoe d:nc ernfr# rtii* rlfflil liiio 

l ild Al-d dlTl. iqirit.i. In ftnlij ilH' 
c'LBATi JlSTh TASTFv?T cab waSU 

r.> KtCI iii *b ■ ■»*. hnwr r*r. raai. Qy 
K-i ]nirrn ’■ kn tli* nr. 

Ruth CflMponfDr FREE OFFER 

fb.r'E *a:l aef-lbt-r ml Bute! _ Gel s'liiji 
rh-t.** nf ih 



tilth lists Am&M§ NEWkmifmi f 

Simply Bttjich a Gy-TEo WhSrlu 
Brush to au ordinary pardon hose, 
Mako HO other thT'jmratLorfi; don’t: 
even remove your coat. Turn on 
tin"' writ it. Tliru proeert] (o ltrlt*h 
down tht* r»r with Gy -Ho. l>on’t 

t [.|f,*k " 3 - jfifay . J lint 1 : ri :■ li c|<iwn l hr tir 
E1J r 4-rlihll.y :i L Ikmiiili j.'r-ii Wnfr vh>|i L- 
iiil ■■wiiy i *lyl V. ii ■, ill ihtiw! ■ ■ •' 

aueh W.'lid' !.. finili I fcm * rri. m | - ■ | 

Filbnejt she. im *if rliEliaitdp »tc a >j 1 1 ? 

mov frV.ui. CAJl WANinX Ci IS 
ACTUALLY A PttASUItL! 


N 


Da*ry in y\ 


lias hbf'YiPT iHl 1 * tf bvillf Tli-dfl o 

ni b Ouirl Dvn-'Jn- mea»e jiiici ... 

p«Aef. ACT XOWi W 


miiiawwiM 


Lite tiftfttS arc TrF-'dfd 

rrc fytthtrt hi •dtjTUfiiair^.tf 
’im/jiina intention, 
nfftii’d hff mih> crrrjf.rj-. 
C\iTfisf!t. ttHTHre- flat ions 
frfrfurftrrr, JW% profit 

-P fW P I s W full h mF if #pr . r.B 
IjS'-il'n’r Pii'li 'A i.i rJtfiiii-r in -i 
f/U f-i riCfd Jri* in man|| 


fr*.\iL THIS fjftWm TO PAY r 


SY-flD BRUSH COMPANY, 

Dept. J-T 4 t Ampere, N, J* 

RewrVf territory for rar. prnd mr a-t ohcc. without 

obliu^tiuu, full hictd ubu-nt saltBtnen's proposition. 

Kqltne i . . i ....... i ............. . 1 r ........ r r - , 


Addnss „ 

Town i 


A Business that is 
Pleasure - and 
Profitable - AVIATION 

Vpti Can Succeed in It 

In iir> other husinesm will there ever he such 
opportunities for COOT) men — in no 
other line is knowledge and hard work so 
wttil paid. The time required tn learn 
AVIATION iifi comparatively abort. 1 1 is 
intense] }" interesting and absorbing, Pre- 
vious experience ti not necessary to lit 
yourself fur a place in this industry. Any 
ambitious and determined young man, who 
applies himself diligently will he successful. 

Yon Hoffmann Training is outstanding. 
Every phase is taught thoroughly. Instruc- 
tion 3 s given onlate types 
of planes and with mod- 
ern and complete ground 
eqttipmcni. Courses gen- 
erously exceed Govrni- 
ment recjui re men Is. 
Prices are reasonable, A liheral dj'ferred 
payment plan is available for those who 
desire it. 

Learn more about tile opportunities this 
great business offers you — its future and 
how you Can fit into it. Mai! the coupon 
below for complete information about the 
courses — about the School' — and bow to 
make your start. 


//, lS, Drpt, ftj CfymnTtVrp 
approved /rir Tnjnj, 

/rrjf-r, tAMriteti rrjj-rr'iu/, 
Private CitnK tirauad ami 
Flying 



Loctitnl on thr famous 
SZ.OWtjtHK) 

M, Ltwii ujr/.iirt 


Von HoHmann 

AIRCRAFT .SCHOOL 

t33Z4ttnbert-St+lAfu isFl\ingFief(f f St . Louis 

f Vfln Hottmann Aircraft School 

1 1 SU l.^mbcrt-Pil, l.uml.f Flylnir TEcld 
| Sl,Ll>h 14 , Missouri. MAIL TO DA V 

[ A r u me. „ L1 

! 

I 


Adtlreis..^-. 

C(fy.n r „, rr „„ 


A§e — — 

( j FLYING < i fn’nsr: 
r 5 IVI-ILDING C'Orn/; E 


S/a.V. 


/ mn inttmtld tn 

i ) MECHANICS COL' USE 

{ ) HOME STUDY 
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fin A nnrnual ? Only 15 nrtmiiea wLth thrae 
VI n MPPrDVal ■ wonder Suroks will prepare you 
far £l good electrical Job in less lhan a yenr. A mm-* 
pleie electrical course from elemtintary rltctrlclEy 
through electrical subjects ugetl by espur-ts but 
written |TI noct-tceh rucAl lan- 
guage so that anybody can un- 
derstand. 

Big Field! Big Demand! Big Pay! 

Men who nailers la ti 1 1, cJectrirlty tire urswtlr 

needed right now [n thousands of ludUfU rieg. 


For Beginners 

and Experts 

W ritten so you 
can under at and 
every word, 
Printed on tine 
paper and hound in 
l>t Luxe flexible 


bf nrU nii . 
urOrfl. 4W0 
tfflgCsJJMO 
fllUKt fA- 
tiemsf. 


A«lta *arpi*Jin*. (niwMtfrf ^nwlit-ftllr iTrsry; indiulir 

d ~ ur*id* on rVc i ririi y mid n«^ii who fcffcrw s kin aiili re-r-t raak-e 
bis inaiwjr 1 . Pl-rjmant. iMruiutins wprlj, *fk P y to fc*FE *Bd 


Free) 


4 


rt cihk« 

. manwy. PI raiinil , (liirirniLjiidr -■rnT-k. i« ft; 

d-n; k*rn iinirkly urilt LSirnf tii.i->k ■■ Sttid! L:iiU JM-Ti for a *tl 
fill- frrf ri*:m ilLiE iim i. ii'.i »*tr for ytHirwU, 

A j^ir’i rvn-iiafrfitp nfmbfT ■■r.Bji i'h r\( AmtPvc** 

r i'i ;' ;i 1 y ii.. yir-rn frrr i'll ULL T ,'|T. J |-1- d 

' Okij /xwiiij ,;-r tUttrKiry. JHilty My, 

' T 6oJ '■? uvrl\ rtion .'hart e+tt fauLr," 

AMERICAN TEC H IN 1C AIL SOCIETY 
Dept. E-519 Drejsel at 54th St* Chicago 

HmrttJeil3f™l-IW fnicfrnt Endr^ry fn rh? mrtdr'cor.l ioima la trow lb* jcjm 4 niiidbr 
ned: off-er# boiler jtiAia, binnr s-i|nr^ and briihltr future* Ibnik ciEjc-j dkliii. L^ud Euduy 
■?ra ibi« ftTK isITclf. Y^«uj ii '.hi u and tdilr- M haid e!i:lC i>f ymir « cnv-toTOr ttw c-lbE-r nfervAM 

jp all Mi:tt i" Jf- 3a u Jn-.ir.i r- F'lA-inivH lb ITW WMldrr bwHCP fH-TchilLy Mid £Zt, 

urhb'tftfi Trait. FHitJuifi |^E ■jffc;ir.iJ!iJ. pSi.rly. quij q«jw b iuTiS Mid CC'Fl 1 ill 9 LTig priviatEC WED. 
afl c-igjrr la 

American Technical — 

DrcxcJ at 5Bth St.. Chicago. 

t-vid lor ] bitty a' five u.w, SvaIii iim: k 1 if fr:kr< rwiil Knt.in>-i>»r>iKi in. for n-j.it- 


bft fib ben Upon pnmaprhr.peiid rib-'Jjrt-Ly rr-‘*- . eerrSIb: attuf tnr m brJ-nS jp in Ibn Ainpri'iLii 
'J>:- h :i jr.ll S'H.-n-ly ejilidtlit lh* 1 L> frt* cOhjilM mi l»rtVjl±t4* T.if i.iiu- >'ir:i r . 1 u ,! i-.iy !k- 

few rtjni di-hwrr rb.»w* onlhn book-i It £ wb-K I in.»f rrtura t h*‘h» iji Ilf duy* and 


until 1 bt 3;u.-i i 


mr, ti=il 

ill b«|^ 


prKb ti only i-! t So i* piid. 


.Vjm-d 


AdlpEU ,, .... ... ,,..,1,;.,,,,..) , . I , , , ...i., . 

Clfp . - . l . . , , . . , ..... , .... , r ... , . . r .... , ..... . . , .... . iStatf - , , T 

£m;4«a' , i Sli. r ....... L .... ................. 

Addrtn * . + , 



for as Little as &€^to £* 

home tmax, mwm~M 

EAS 1 M*A YJiEJXTS V ^ 

YOU eon t^jlekly lonrn to play fhe drump. thon, 
poi'U larity la ynu ra. I ciei tc-il evitj w twtai. C i inrKh^ 
to pray fn brnntla and oreheficr«!i. Eiw bouh el 
i Ini* tnjjplipTi tti'.cn with each outfit. Amazingly 
i email iitVHifltim-nt iu i.lirt, r.-:'< -.-.y drun 1 :' tire 
used arid reccminendai by Artier i -M.'.' rn-jde^t 
prnfc! : >i«nals. Stnndsird flincal’ ‘V You can 
own a niHrtpklrt E^.'dyotftfH — J5a-sa Drum, 
tt Smtro f i rum anr.i TnipA for m: little :in 

Llfrai. Trial. hiL&y Paymcjitfl. Writs; for froa 
k7| bog-k let ii nd peeial oJJcr. 

LEEBY MANUFACTURING CO. 

HI 'tdfl l.eedy Huililtml 

, isart-h A-iemjfi ami Pfllru er tsi . 

H f IndJttnajioLbj. Ind. 



treeTo mechanics 


T 

Amazing Offer on Brand New 

Book* Juift oil the prrais, which cover every pMse of Mortem Hhop 
PrAclkv. Thi*w aeven bit; hmik^ ciwiljiln over liftTKi pagryi, nearly 
3000 lllustmllona and arK 1 hound In Bpwlftl gold siliciipmI flexible 
covers. Kveryt films that any mcehiirile could po^lhly be litterested 
in la espial pei | m detail ami an simple Language tiia? ttnyuho cun 
undenstanri. .Machine stLOp work, machine si-t-iip-i. machlijc repdlfS, 
mechanical drawing, metallurgy , linking, shop arithmetic. Loul 
making, pntteru making and hundreds ;miL hundreds of of her items, 
any one of which is v, m th the BpeehtJ jirlcc ul these hookE. 



Shipped FREE 


Arij^w- doing Ti^-f-hAnk il -w-niic uF 9-nj kind 
Cd.IL k-lH 1 1 bflAt bCH'ikn i*ki.p 3 U-f| r -r L'SP-r .liihEinsi 
Vil'JbftL.J d-^C MTlrtp i/* 1 i h - If JN'ipj Wfi.n.1 |u (tL 
rwuwu k-j a r*l#f- hn r-av, cf yon wrnd to ipatr: i'-Mi rw-li rc It mn-rf- ii e-a^y, if j-m-m u mi 
to Mr £t tcxA iwikpr, paxigt-B malc^r. eiinp fijirchihti ir fjirrary m> r->flEi"! sid» Dt d-ip'E fii! 
jo looks I line book* over. TA> no-tii juil wlii*r w.t h*v, they w ill be *crt to you 
frrr* JJo-i t wrid inn peunjr, ju it ymir hash# m ml ruU»iA. A( p cr you temiyd iTi? brKih-,, 
1j»n. ck-f.|df> lif J Rt-r w n- i jeu viai in ifcpfti. Thu i» rhii hnl way to pr.*T+ ih*E 

thrf#* LP lO 'L'IIL MI.!\ L'TE b->>h - nhu.ihl Is* in *>t^Fy tuL-i-liDiiJi:'* linuda and rhu-L Ifery 
mj* woftfa at leut ir r. tljn^n iheir jnf n-r ii., ^^y., 


JIFFY 

INDEX 

Don't waste 
time. Don't 
Htuily long 
bo tins te got a 
result; theJifli' 
index p u i d 
lactig at your 
Huger tips 

Iflitaptly 


| American Technical Society, 

Qept. S-619. 

| Droxet Arc . at S9th St,, Chicago, lit, 

I S^ftnl Ibrt Hivpn *.il I. mtn, Jlitdf-nn Ph'H' Pni-" , iT<-, FR.EE, I 
I ; r i-lm-iflr i. k,-..|i ’h.-r-i [ „ ilL pofid $ 3 .iKI in 14 dwjr»eiiij I 

I ' 1 1 1 -*n i.iralj- PAD t pimiib Lih'j 1 h* iprrM hw pf»* <•( I 

JJfl.KG jp Tinid., CHKrrwimi ] m . I .h-Eiini Lite f>J,'k» .1 nd our- | 

I jl-'JIL nnl fi ir.£, By #*-HdinC HCiW f will **i W lut pun m Iwf- | 
,ki;i ir. I l,,. . 4 inHb!r;i n Tcrbr-irfll Ektebk<F CZI* i‘'ii-i£ nil . 

I Prr^ rxi r ■ .lirilii-.M |:-rLV .|. .1 lur -Oiifl yfrftS 1 by l.'il.iic 4 ii wlPn J 

I wi ih, IK »[H,rn. * 

I *™" — * 

J AddiVu, I 

| Ivti r-l'.yrr rf irf J 

P .Vtilrrvi | 







If You Laughed at 

The Specialist 


there is no telling 
what you will do 
when you vend 

Chic Sale*' 

newest masterpiece 
of humor. 


,n 


“I’ll Tell 

YouWhy 

Yes sir, folks, \ 

her over again ami \ 
proves to every- 
one’s satisfaction j 
that hi Hi great sue- \ 
ress a5 Builder aitr.l 
Co n tractor was well ^ 
deserved. 

If you missf'd -‘Tlic E?pMiali3t H ff it is not too lat-e to 
«et the book that gave whole world it,i heartiest LuugEi, j 

Chic Sale s ”T HE SPECI ALIST/ H Prior SI M Poslpal A \ 

CMc Sale's “I'LL TELL YOU WHY*". .Price ll.#0 Postpaid 

Send your order vtslh rtmittance to ; 

POPULAR MECHANICS PRESS 

Chicago* III* 

»*-■ ''***.'* 


**1 Erctrfrttt’f, Elmer " Ip- rz, 
"q*m 1 I T ti t tii v&u it tty, - * 



POPULAR MECHANICS ADVERTISING SECTION 


07 


Free Book Catalog 

$end today, without obligation, for our new 72 rag? cntalnp, de- 
scribing books on more than one hundred arid titty practical &:uj 
sdcpilffo eubieeta, LnnlndJtLg booka uu Aviation. Automobiles. Air 
1 1 r:L A 1 1 Electricity, Horology, 1 teas mg. I lyrtrnul I & t 
Mode] Making. Metallurgy. Radio. rfJilp Models. Soups. Per- 
fumes. Recipes, Flujnblue, Ioveju lions, Tanning, Tetevtekm. dc. 

Norm an V. tf enlq/ P tiblistuTis.Co . J) epl.49,2 W .45 thSt.NewY Brk,NX 


New Food Idea Fays Big Profits! 

Merit Women t Investigate the wonderful NI' r W Ibmwn linhhy 
O RE ASE LEH$ Doug limj t . Sella tike W ItflJl ret Y oil dan easily uj nku 
$$(> week sparo time; gfiCOO to SliOOO year full lime, lnvaatcrtirat, 
iurmii. no oxperieiice needed, unto today r^r Din special orrer. 

Food Display Machine U&ra... Dept. 33,$&0'S1I!N. De arborn Si, Chic age 




Learn by uansl, evenings fit bom a, to Renew, Repair and 
Make-up pJJ Itincbd of fur ipirmcnts. Learn irorgpjj 

andatora*e T Bijar detnitirf bin need for yunir eer*. 
in ffsry neighborhood, $3 an hour in your 
” 1 - apara time or m real buqtii^H raw fund ;s jf UT shop Tatcr. 
Wt triuTti ytrti Herat srat. 7 H 1 i.pj 1 - ti-j-ninjp, Mart In :fi]da?a t 
IJncrawded ncld 3 or rrirn jimiI wonn-pn, FRFF ROOM— S<fnq 
nciw far tree LooJc efviii* djaiuil*. Net afcillir*JLkjn r 

^Northwestern Fur Co- 3 52^«*^|Si** 


Booki on alt tubjtcti are sold by Popular M?chnrki 
Pressi 200 East Ontario Street, Chicago, Illinois. 



Here Is Edwin MeTeer (address tn tenueat} and seme of bis work. 
The crude pen drawing WAS marie before tie bad any training nlfctl the 
striking story lllukiral Ion (worth $100> was made Alter he look the 
Federal iiante Study Course. 


Now Mahe 



Delicious 

Confection 



Now the originators of one of America's moat 
popular, widely advertised confections — 
already eaten bv cnllllnua of people all over 
America— already suld in nearly every town 
In the country — nos openings ror more iio nest 
men to take care ot the market arming local 
atones— ou a clever new plan that starts hi« 
money coming in even the first day Just let- 
ttmt people taste it free. Already local men 
have taken In an high as SiMM to $;i(H.l In a 
sihb'Lr: day. 

NO SELLING TO DO 

No bouse to beuee canvjmHinp, Stores sdl It for you. Generous new 
pro lit sharing pi an gels It Into near I y e very at ore w Itho Ut need of Tl K£h 
pressure an I Ling. New "taate It rtrsC'’ plan brings enormous repent 
order?. New (.he market for thhi tempting confection la no tremon- 
dolls that mote men are needed quick to see that dealeris are kept 
supplied. This opening means more to you than a mere job, It 
HMhm big money quick and the chance to build a permanent bnsi- 
pos-s of your own with a steady profit- pouting in from local stores, 
Don ‘I worry about big capital, blisihtiHi cMx-rk-ncc. or Miles ability. 

Wa tall you JtEst whnl to do to euftlffc big money oL EUo start. 

IN ONE DAT 

Ira Shook took In in u, single (Lay. Marine of California took 
In in three mo nth h. (Jordon, Pi.fHKj profits m two months. 

Nazer, Sa.OilQ in throe mouths. Hundreds more l>l& profit records. 

RUSH APPLICATION 

Ro many men will apply for these opening* Him we will probably be 
pwamped Thin ml U.ay hot appear a^alll. Therefore, tve urge you 
torueii the ii|ir>Ueation below lfyi»u ufc ItiCerested In up to Ski) mwn 
in a day. Address H. W. liaklns, Frcsldcot. High Strccc. 
Springfield, Ohio. 


II. W. K .1 kins, Pros Idem, 
ws H-lgll St.. S p r L o fthcld . Ohio. 

UnJOiUht ton I [ : 5 ! i '■.L r. ! (rir • I- £ JO i i: |jrmSi-r I n irij^ r nf of V'^W J 

bo*lit.-nhnn yunj- Tifw ptiq llwt »i||.r(< III* ■-■ Li:s iiimiiipv, Wl -| },i}u 1 rji.i i*if nr-y kidt. ■ 
tri-Huri: wlIisiE or h«u:v to teiiae (AiuriLimuf. ■ 


.Vii me, , , 
A‘14 rtt* . 

Cily 


■at 



Edwin McTecr is Only one of the hundreds of young men (a ml 
yotiiiE women, tocij who cire nuecoeding in ccumuerciai art with 
the lielp of tho ]'3raciif:a] tuuiiinp offered by the Federal Home 
Study Coutbe. Well trained Iirtists earn f50, S75, 3- 100, SIW n 
week and more. 


Success In Commercial Art 

begiTis with a liking for drawing and tEse ambition to fellow 
through with the right training. Mr. MrToer was thirty years 
old when he clipped a coupon like the otic aL the bottom ot this 
ad, and took up the Federal Course, lie progreesed rapidly, 
increasjna his carninge each year until ut the end of five years 
he was making around $1(1 ,000 a year, "it cad what he j wrote un : 

“I was not very taFented when T entered this tralnltig with 
you people nn you certainly knew, and I had not eveh had 
high sctiooL IralnlriK :mu 1 know any dug with :l love tet thn 
work can accomplish even more than I If they will juet let 
you iieuplf!, the Federal Schools, help the to. 

“I suppose you remember I ppcpcd my own independent 
OOirueorch4-art atLLrtio. and tn make a long Ellery short, nay 
eomlnga Jire now at thq rate of over $lU,(MJ0.d0 a year."" 

Send For “Your Future” 

IT you like to draw — aend for book 11 Your Future" and Hod out what 
ftuu^lng progre.Ht you Can make with ihu 
right art trainlnc. F-w tlte canape 0 How, 
giving age uhd occupation. 



ofQjiiimcrcialDcsi&iitt' 


611 Federal Srkools EMd£„ 
M|nn*n[io||i, VlinnchOta. 

Ffeiise Jicud me "Your Future." 


Name. 

Preecttt 

Age,. ... . (Jecu puilon . 


aAdiktkv. . . . . 
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^~how I jumped 
from*35 to*100 a week 
in less than a year. 


YOU BET 

i'm 

HAPPY, 

HERE'S 

MY 


I wns beginning to think that :l wpsk w&a hiv limit. 1 
had tried many so-called “onportuniti^” ) hey all uflfarpd a 
chance — but a slim nne. Usually it waa a case of alidutt* 
around r ten, fifteen nr twenty years with an outd de chance of 
making S3,QW to SLOW ft year by the time I reachetl the !ige of 
SO. No f pilaw with pu^h and ambition wants to wait that long. 

1 had just, about given UP hnpc of finding the right proposi- 
tion, One day I opened a magaaino and saw an ad which Odd 
of th c opportunities in RadtO“how Uinlio'rt amazing growth 
waa opening hundreds of £50, SbO, and SlOO a week jobs 
every year. My hopes and ambitions had boon blasted eo 
tunny times that it sounded ten gnnd tn be true, But 1 said: 
'"I’m not getting anywhere here — it only cos+ts two ccuhi to 
find out if that's tr llei — -I'll send the coupon.” 

In it lew days I received -'Itich lie wants in Radio." That 
book opened my For the first time I realized that If a 

man wants to make good money and doesn't want to wait a 
lifetime to start doing it, he has to get into a itr owing field 
—because U'h rapid growth that makes a lot of good jobir. 
WlLljin a month alter l started training for the Radio field I 
wr-iFi making extra money cm the side fixing my neighbors. 1 and 
friends" sets. I made $400 In the first ^is. months. In less than 
a year 1 traa. pulling down £7."i to ii week regularly in a 
Radio store. And L was doing i* ork that was fun. Some weeks 
( ran my earnings up to as high aa SI 20. 

The outfit that gave me ray training certainly are square 
shooters. They jutU can't do enough i or you. Mr, Smitli, the 
President, and Id* large -■’•Eaff, never let flown for a minute. 
Although I went to work fora Radio store and am now in 
bu-mefrB for my reel f, they would have done ju^t 34 much for me 
if I find wanted to be an Operator iu a Broadcasting fffoiilon, 
CnmiTiercj til Laud Stsstiun, t 'peraior nri Hoard Ship, or if I hail 
wanted to enter any of the many other opportunities in the 
Radio industry. 

Take rny tip, Find out what llndim offers and 
what N. 1\. 1. offers. They will deal with you 
the same as Ekey did with me — semi their lxn>k 
aud. then let you decide one way or another. 


This coupon started me on my quick 

RISE TO 8fC PAY, BETTER MAIL IT. SEE 
WHAT MU. SMITH CAN DO FOR YOU , 



J, E. Smith, President 

National Radio Institute, Dept. OKPP 

Washington, D. C. 

Dear Mr, Smith :— Send me "Rich Rewards Eli Radio.” I 
want profit of Wliftt Radio OJIeru and that your ttalliinn Is 
raising men's pay, I underatftTnl this rociuttft does not ohli- 
£al« jue Ju the leant and that no &i;cnt wilt call. 

Name, ........ 

Address , , 

Qty . ... .... .State .. + ... + , 



Get a Thrill 
OUT OF LIFE 

Thru Dynamic Strength 

Why not be n e-pal, liv? ma.ii? Why not 
be bubbling with energy, eager to 
tackle I'OMr day’* duties — with full 
4t earn up and * de«he to go ahead? 
Why net get a thrill out of life? — You 
can't da it if ynu'rg « Weakened piece 
of Junk. 

Only a healthy, vi;oT*Uf man can set 
ff*l joy out of life — ahd you can be 
that kind of a fellow — 4 1 M per cant, 
mini 

BE A MANLY MAN 

If you are diteaura^ed! — not getting 
Anywhere in life betauie of your 
wretched physical rnndilier — if you 
cannot bole) a job^if th* day’* duties 
are irksome task* and are not per- 
formed joyously — don't diipiir of re-, 
gaining health and vigor. There ia a 
way out. 

^TRQNCFORTISM 
offers you a cane way, | t*fg way, ■ 
SURE way out of your condition and 
apeni wide the doari to rahuat health 
and lar-lin 3 power and energy. Through 
STRONGFORTISM you c*n rid your- 
■elf of annoying ailment! and weak- 
ncuri" and uF catarrh, nerrouiiitu, 
indigestion , weak hack, innoninia, 
heart troubles — there isn't any doubt 
■ bout this. 

The muscular ay stem will da more 
than any fad, or diet, or drug to throw 
off dildllt. Thousand* all over the 
world have been built up to manly 

algor through STRONG FORT1SM. 

GflfE NATURE A CHANCE 

Nature *urpa**** all artificial method* 
of t*|eirt!f health and it r math. It i* 
through the NATURAL METHODS of bodily 

ofv»"* nod -Lrfin nth-nine them ikni I hwve won such 

renown lor STRONG FORT ISM, Today it it known and 
acclaimed thrsLi^hout the world as the “BASIC iclence 
of health, atrength and 

LET ME HELP YOU 

Needless to SLf> on suffering mentally and physically when 
STRONG FORT 13 m is SO readily within your grasp — co 
efciily adapted — requiring only a little of your time each 
day —in the privacy of your own roam. 

WRITE ME WITHOUT FEAR 

You need not be afraid to write me frankly, and tell W* 
everything about your physical condition and what 
brought you to it. What you write will be strictly con- 
fidenEii). 

SENO TODAY FOR MY NEW FREE BOOK 

I wit] send FREE my recently published ill unrated book, 
"Promotion and Conserve l Lon of Health. Strength and 
Mental Energy ,’ 1 Cet this book and learn how lo build 
up a physically fit body. 

If you want to h,- sound — sturdy ** on o-alr — if you want 
to BRISTLE WITH HEALTH, check your ailments an 
1 he Coupon below and send it to me PQW while you have 
th* address right before you. 

ciBomrar mmuw 

i|J LIONEL STftONGFORT. DIRECTOR. JsB 

f/tyst'enf end Health Specialist for Over 30 Years 

Dept. 65, NEWARK, NEW JERSEY, U, 5, A. 

* — — — — — * ^cn d This Coupon -* — — 

FREE CONFIDENTIAL CONSULTATION 
Mr. Lionel Mtrorigfort, Strongfort Institute, Dept. 65, 
N*WirL. N. J. — Please send me absolutely f re* oty copy of 
yaur book, ‘'Prarnitlofl ami Conservation nf 1 leal th. Strength 
and Mental En+rgy." I ha va marked I*] before the subject* 
in which J am interested. 

..Catarrh . . Constipation 

. . Cold* . , Rheumatism 

..Asthma Nervousness 

. .Headache , .Overweight 

, .Rupture , .Weak Back 


LIONEL 
3TRONGFORT 
HuiMsr of Men 


. .Thinness 
. . Pimple* 

, . Ineomnia 
Other Allmeflt*. 
Nam*. ...... ... . 

Age. , , . 

Strict . . 

City. . . 


. , Weak Eyes 
, .Short Breath. 

. .Weak Heart 


. , Lung Troubles 
. . Round Shoulders 
. .Stomach Pieorders 
, .Increased Hdiht 
. . iVfuycuUr 

Development 
+ .Great. Strength 


, Occ.lL pat ion . 


.State, 
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Mechanical artd flyinp inalruct-tan im’ 
tier Govcrmudti L license: cl ri[>CrU, 
Trails is \fi £ or nil t ypcs of j icenses. .1 >; c y 
or eyeisLisjj. Work Out purL of your 
tuiliop* 

SOOO All«Rli4.-ny Ate,, riijhi-, Pu. 


V 

“I’m leaving you 


PENN 


Wireless (Radio) 

pod yii>rw> l*kiitT*nijp taught tbrttoUUthlr- School, dded <MP:| latWmtl 

cndiw.-rd. hy T+totfrPBft. tOntirt, !i.il**y q«id (ijxrrnnwnt Hdl'nip j, 
Unit*iu0 aptiirtWUTl**. HipfiiM** l«W— «Sn *ilrD CftUlupr it-v*. 

DODGE INSTITUTE, Jtmea 8t., Valparaiso, Indi.in:,. 


Learn Watch work, Jewelry work 
atld E tier a vine A fine trade commanding 

a good salary r and ynur services 
always in demand. Address Horologicnri, Dept. J 3 , Bradley 
Institute. PEORIA. ILLINOIS, for our latent raiatoe- 


Wm. 


AIRCRAFT 

SCHOOL 




Costs Only $16 Monthly 
30 DAYS’ TRIAL 

money-' ItmklTiir businew Of your own. Mechanics, 
f ilififi Rtatloun, reyuLr shops. gnrAfrp*. Wt.t-M-y etnlLurui uro 
■ill uiakLnif ttlif money with HM tl-lfruir Hattsry Hcrvlee 
Heconmi ended by leading wf and battery inn hers. I. ms 
y<m plve a lii'rsei- charge Chon tho other fellow la H the time, 
n-irh u savin* of ;Ut to 5(i% on current. Anyone can operate, 
t’oupon below brings detall.H on bow to net started la this 
moiiey-maJilJiff imrfe. 


20-MINUTE CAR WASHER 

Car Wishing pays h Urgent profit rlglm now-. 
ICJl id-M Inuta Oar Washer does- more writ 
than others — extra profit easily u;iys for mi t fit 
Coupon brings lletails, 

Profits in Air 

Dciwntljible Air Service brLugs rtis- 
toinen Hclil to ymrr door. H3S nuto- 
. malic, upright Alt la stsndard 

BfiUlpiiiulit ai rtioney-maHUig Bhona. 

A sJm for et'ery need. Trial aud easy terma. Cou- 
pon brings details-, 

Get S Men’s Wages 

HE Paint Spray lets you do work of 5 brush 
Ti:l intern. Paint nu-to mobiles, houses horns, 
Knrairr*. furjinuro. nc., quicker and Lx-nyr. 
A siw tor every need. Eaay tcejlis lets It. pay 
|r* own way. Coupon 
bringa detJvlEs. 





Money in 
Arc Welding 


Hobnrt Welder storm ynu on rosd to 
Buoeess with practically no excuse in 
the blfiiett money-making business of 
the d ;s y An yone Cun oaai I y cet 1 nto th is 
profitable tiU&iuesfi, Coupon brings da- 
tlHSL 



Hobart Bros*, Box M90 f Troy, Ohio 

Sand me complete lnlorwatEiin on the Item* tueefcrsd with 
JTJ (lay trial offer, easy teruws and data on how Ills will 
mercaae my ffernJlSftP. 

i 1 K-Hour Charger, < > W Minute CAT Warner, 

{ 1 Profitable Air Service, i > Portable Paint ynrty. 

t > Cohitaut Are Welder. 

Naifm. ,, * . , „ , , r „ . 

Address.... , , Ti ......... , 


in charge" 



almost took my breath away when the boss caller! 
isie id and P-ild that for the- next two wffkj J would bo- 
rn charge of the office 1 Said he bad been tilled to 
Chicago on business but he knew I was able to take 
care of things. 

“He Slid he Couldn't have felt that way a bout it two 
years ago-. Said the greatest thing L ever did lor myself 
nr the company was when T enroll rat for that Interna- 
tional Correspondence Schools course. He’s right too! 
That was my real beginning In this man's busing*] ,f 
• * * 

IT your hosa went on a trip today, would he leave you In 
rimrsi-f Have you the training rvqu Lied to meet iliv m«- 
r-xpected res p o n.;- i b i. 1 i (...>' — i n d op pur tuni Ly T Tbo ten bill (if 
men In no r&rr-ii'cil -Ai,* training from llw Internet Ion nl Cu!--. 
rcspofiihjir^ Schools. ThcHi^anJH of thotii hire won advance- 
merit In position ami aalary. So can you! Lot pa ptuvl* it 
to j'uiL A iwu-ucnt stump is all you. risk. 

Mark and mail the coupon today 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

“IT W Efntverwl t'jurey+ify-^ 

E3es $ i fti'd, Strantnn. Pniuui. 

Without or obUg:JittCfl, please semi me ft espy of your book- 
let, "'Wli* Wlri£ and Vtifiy/ 1 iV il full OMtleulara about the- aubjeei 
before whldy £ Mffl Kutr^tnl Xl 


TECHNICAL AMO 

n Architect 

l ArchEieclural IV.-iri sirnaSl 

□ Itulldinji i-J.himatlcig 

1 Wood MillwDriiieuc 

l CMutraetor ond nulldey 
f'l SLcurtycitl llriftMBJUl 
I SiriiLttn , ;iL lini-Tti^t'C 

I'J EGoctric Wiring- 

□ KLcclrical EnjinOirf 

□ Electric Li [dating 

□ Weldlnp, Electric and G-va 
I ] Heading stiup J'.l ii iuS.uis 
y Totes cuph Frutinoee 

□ Tctcphuric Work 

I Mechanical Etudncef 
.Mechii meat I3rafirt.ii.ap 
jiiachlutst □ Tooiiua Her 
I Pott rna maker 
iPlpf'fUtor □ Tinsmith 
lltridirei Ensrlnot-c 
I J t rldJifl ?i nd J ju l i : 1 1 :: ur I arc n: n n 

fG-as. Engines C Diesel Ln^iuu^ 

lAHHlioJl L::: : :.jjurt 


INDUSTRIAL COURSES 

U Apiijmrifillo .M rhaiijc 

PEUDtUing Q Sicnm Fining 
J leas ing □ Vanli^iuiuti 
sSlLcct 3ictal Worker 
sitaru En ft incur 
Stracu Electric JinglnoEr 
Civil t:njln««r 
■Surveying end Slappl^S 
Refrigeration 
It. IL Locumotirea 
Li. PL ^ecllon FuTcrarm 
it. It. Bridge ami! in ilili n - Fan? n a n 
Air llcofcca □ Train Oim-rjitton 
IliidiWity Erujint'crln* 

pit.-, tty □ riinimacr 

l "- m £ Mining Englnfer 

Xavl satL™ p Dollernukcr 

IVxtllc UrecFecr or Supt. 

< jj’.tnn Mamit act url fig 
Woolen ManufuclurEug 
AirriCPlluto .Gt‘3pM. Cirowlns 
E'ouUiy Farming □ lia-liij 
^rarfnu HfiElnesr 


BUSINESS TRAINING COURSES 


Business Management 

Office Man-ngWient 

Imlus trial MAcmgement 

P'crscmncL Managenteni 

Traffic Manajremrnt 

Aor(iy h t a riL-y | J tljsl AHUUDllRt 

C. P. Accountant 

Buohkcep S n?,' 

Setrelurlal ^Vori 

HpaniHh □ French 

Salc-i Dtanshto □ Advertising 


d Business Gnrrcipnn'lenco 
LJ LctUirlfifi t’arJr C Si-^na 
StenOfTiphy and TyuLnu 
GoiupleLe CorauicrcLal 
Civil Sen i.,.-e □ Malt Carrier 

Hallway Mail Clfirk 

tirade SchixiL Subfecti 
1 11 |-li ficiioel HuhiieetS 
Coltetc l'reiparafiu-y 
] ] luRtratini-' p CurtOOhS fig 
□ Lumber Dealer 


Kama.. 


Add«» 

C) ty. State. 

Occupation , 

if M re#iliie I'rt i ’artatl-i, -t+Mki fhi# iFVujjr^ (fl rh# IhrrrtUIti&nxl Cer- 
i esx^iid l 3ircJ Srlirtofi, CeNcidui^^ Landed* M untwtl, Cenu'j-u 
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Follow 
this Man 

Secret Service Operator 38 is on the job 

F OLLOW him through all the excitement of his chase 
of the counterfeit See how a crafty operatcr 

works, Telltale finger prints on the lamp stand in 
the murdered girl's room! Tilt Operator’^ cigarette case 
is handled by the unsuspecting gangster, and a great 
mystery ia solved. Better than ftcl km. lt T s true, every 
word of it. 'No obligation. Just sent* the coupon :»nd get — 


FREE! 

The Confidential Reports 
No. 38 Made to His Chief 

And the best part of it all is this. It may open your eyes 
to the great future for YOU as a highly paid Fin^erPrint 
Expert . More; men are needed right now. "This school 
has taken men just like you and trained them forhigh 
official positions. This is the kind of work you would 
like. Days full of excUeinent* Big salaries. Rewards, 


Gan you meet this test? 

Can ymi read and write? Are you ambitious? Would you 
give 30 minutes a day of your spare time preparing 
yourself for this profession? Answer yes and Fll 
show you how to attain all this. Send the coupon and 
I II also send the Free Reports. 

INSTITUTE OF APPLIED SCIENCE 

1920 Sunny-side Ave., Dept. 13*56 Chicago. Illinois 


Institute of Applied Science 

1920 Suunyside Ave.. Dept. 13*56 Chicago* Illinois 

Gentlemen t— Without any obligation whatever, send 
me the Reports of Operator No, 33, also your illustrated 
Free Rook on Finger Prints and your low prices and 
Easy T firms Offer. Literature will NOT be sent to boy a 
under 17 years o£ age. 

Namt 
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Burn Oil Newest Way 



PATENTED 
MINERAL WICK 


^ Be the N 

BIGGEST 
Oil Burner 
DEALER 

Bomcbody in your 
ntiy U going lo rrmXo i* 
lot of money In the oil 
burner b u r L el e s ? — 
America'n tautest grow- 
ing industry. Line lip 
with Lb* nationally ,k 3- 
rertluHl complete line 
of Laro, World's lowest 
priced oil burners, ami 
be. that man. Our 
dealers re yurt profits 
from 310,000 to 350,000 . 
fipnd ror yenastlonjil 
SPECIAL a 1' F Kit 
Now. bie discounts!. and 
Special BeLUne l'San! 


No Coal- No Ashes 

Amazing Low Cosf 

TVir. 1 '. deny yourj^lf 1h* i-nnTrp ieni-ii and c-mw 

PrMi *» ci_ Aurtiiiiiicirt Oii l]«*L Iui.c, 

LurcJ, A h :•- r ■*" , i “(" .j. r burner, rli'* JieiM- . 
□ rt-,tr e-a u. jne-rc fn&ftinfl, Revel uUqiiaey r*r.w 

tiflrinljil 1 r 0 li. latttD LSit LftC* rnl 

i-j. — blLTJii ill I wiLh air. Ah li.4 till Mm 
e h i h.n .. h ih« rniiiTr.’l wjrli, it j.. ci,uv»xtriJ i •:*.«> 
h.viSrurirtHill x.h>, Cji-t IbftwE jbrl uh jllJw BaWJulfci 

us EEHiin[ rvpr inorii. It rllnlMltt Pm I 
wiuiim, iiaioikt, toot, (niH, and eut» fuel rowtn 

F,l li-W It iXjtm-i'I CO WDjE« 1 i III Li it lid Eliujicy 

Ml'l iVitl, 

Fits Any Stove or Furnace 
Instantly 

Ifon>™. p.D*rE 3 h» hi.., iir.mniPTri..l tiiildir-m, 
TTtJTrwhtTi: C-h*’! oil trill it sfcmmdAd, Inrt 
cr-t-ry t*-[it mini irre rouenr-d, L-:.cij. iT'WfA Ibe 
IHV'tf. F=*te if .■^*iTi?lY lnie n r p n J . I|PE 1 | i n£ 
nr, n.At l«*r wMl Vw. } Illtjr wrAornalw nqi.i MSHHl 
■■it h room thrrcnoitv.l - -wiJe 1 7 control. S-'ij-T 


c h-i.r* the mdianrj ’•"nre. Wee*# fiiy 

iwd itiBTif-nR. Cl'iiet. A. world benier for catTiorrir 
tnd tfflehtnciy, 

EASY PAYMENTS 

Prwv<l n Law, wltJi guy pfl¥lti*h.!i r iBybody 
mil a Re I hd it, 'iVi-iir t\u futi I n NiMBtl Ion, HER. 
iiiKhiil I...W giri. . , Mil I .’i.3 l KC’-J A L Ini nail Uetufy 

LACO OIL BURNER CO. 

13$ Union Street Griswold, Iowa 

U. 5. A. 


FOR THE RADIO BUILDER 

The blueprints below include the beat of Popular 
Mechanics tested circuits. When -ordering, simply 
quote the numbers or blueprint* desired and inclose 
proper amount addressed to Popular Mechanics 
Magazine. Radio Dept., 200 El. Ontario St.j Chicago, 
111, Maeaeane* containing full description* of the cir- 
cuits can be obtained. Send 25 cent* for each magazine 
desired, giving date of publication. 

No. 134, Edison Type B-Battery .... .July 1923, . 25-C 
No. 138. Screen- Grid Perfect-Tone Six 

Receiver..... Nov, 1923, .25c 

No, 139, Simple Television Receiver. . Dec. 1928. .25c 

No. 140* Power Amplifier and it-Sup- 

ply for Television Jan. 1929 . „ 25c 

No. 142, Two-Tube Screen-Grid Short- 

Wave Adapter Mai, 1929 . , 25c 

No. 1 43, Pour-Tube Screen-Grid Re- 
ceiver. May 1929 . . 25c 

No. 1 44. Three-Tube SclF-Ccmtained 

A.C, Receiver. Oct. 1929 . . 25c 

No. 145, One-Tube S-G Set for Bee-in- 

ner*. , , , , . , Nov, 1929. ,25c 

No. 146, Adjustable H-Eliminator^ . , , Not. 1929. .25d 
No. 147, A -Eliminator for Set and Dy- 
namic Speaker . , - Dec. 1 929, , 25c 

No. 143, Adding Audio Stages to S. G. 

Receiver* . , .Dec. 1929* .25c 

No, 149, Plug-In Power Amplifier for use 

with any Broadcast Receiver* June 1930. . 25c 

No* 151, Beginners Low Power S - W 

Transmitter. ,Jufle 1930, . 2 St 

No. 152, Portable Radio Amplifier for 

the Deaf... ..July 193Q-,25c 

Material Lists for ftny of the above InstrumcnfH 
will be mailed free upon appllcathTn. 
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Deaf-Dumb-Blind 



Yet “He” STOPS 
Auto Tiiie ves 

What, in the world IB this uncanny new discovery that so in- 
stantly terrifies auto thieves? Thieves fear it worse than 
poison. Its terrible power literally “petrifies" them. They 
cannot even remove a thing. Now your ear can be absolutely 
safe, anywhere you leave it. Don't confuse this queer new 
invention with anything you ever saw* It is not a bell. Not 
a lock. Not an explosion. Not an electrical shocker. Not 
a poison gas. Yet the deadly fear it puts into thieves throws 
them into a panic. It works automat i rally the instant any- 
one even touches your car. Cannot injure innocent, persons. 
Recommended by police and insurance companies. No bigger 
than your hand* Costs only one 
penny a year to otjerate. Almost 

never wears out. Tlsc cheapest, surest t heft 

insurance you Cuh buy, And that's net All* 

Excites ami amuses everybody. Have lots of 
fun with your friends. 

Mysterious New 
Invention Offers 
Agents Up To $40 a Day 

Sa startling* an absolutely new, ho peculiar is this si range diarovery that 
agents who have already taken it on are smashing daily profit records. The 
greatest crowd gatherer you ever saw* The minute you demonstrate! this 
clever invention people arc bn wild tired. They want to know how j L 
“sis ITena, " 1 ‘ hypn i >1 i ties,' r ' 1 $hcl I shocks ,r th ieves. T I ie n red f nr i t,j.< sei en- 
title protection is so great — tho big profit posstbilili.es are so almost Mrs.- 
limited and easy— that Iipw ye will actually pay you jmal to dem 01^ t ratq 
Ibis amazing thief chaser, You don't llml to sell a single one to make this 
money. Just stand on the street by your ear and make it perform its 
magic wonders that set your audience agog and bring quick profit* 1 , , No use 
wasting your time any longer with " piker" propciFitjons, £11), £50, $76 ll 
day is not too much to expect,, is it? If we did not hiel sure that you eouid 
make ftfl much money ;lh other men with this uncanny new discovery we 
certainly would Hat be willing Ln offer you pay just for demonstrating it. 
The protection it gives — its utter (itwerncHje — jt.s strange power to put fear 

into tFdi've.-t- — and tin; tun it jri Yen luolot-iels make it 1 tie i-Midc-t , fastest 
-Selling., biggest money-Uuiking Opportunity for you tn muuy yearn. 

We Pay You Just To 
Show It To Motorists 

The market is so tremendous — orders ore pouring in so fast — that we can 
afford to do at moat unheard of things for our forajj distributors. Not only 
will we ji&y you just for testing it, but we wilt actually send you a Tree 
Sample offer for your own car so that your ear and accessed ea will bo pro- 
tected and to start you demonstrating it. Yet [hat's hot all. We actually 
offer to pay you enah for merely tenting it on your car, Now wc have 
territories for l,ti00 more county distributors and 100 district managers on 
this generous pay plan. With our nation-wide advertising plans ready to 
start at once, distributors should be literal ty flooded with orders. We have 
worked out a new plan eo that you don't have to do any selling or demon- 
strating to car Owucru. tO limkc big juvtlcj', 


FREE SAMPLE OFFER 

Rush the coupon for your Free himplc offer — "-fTcr 
to pay for demon rating anti plan that gets you big 
mon ^.-y without doliijc nUy Sfllblut or demoustriLtinB 
to ear owners, Send nn money, Just coupon. This 
js not an under. Noihiujr will In- sen l C, (>, I f, This 
Sample Offer is yours free of atl cost. Just mail 
coupon now,, 

r -» 

j Allied Indus irks, 1 m 

ft £ ytkfi f ’ si r i.' nr It I id ft IIp 


5J c /6 Carver lies Moines, Iowa, 

T nfrtti? yuur g>rnrrh:,L. t” r in , Hsm-fOi. .iffi-t r-t y j ’ , 'iir ahimini mvr 

li.K-1 "IhVsir.uUxi f " vn! ], ,ir itrr-in :,.J jnt IhJt I fcil N Oder CiMtB Hie 
II I li:ln nuw nr L-Ti-r ■,'iiMiu:; nlLl br .'' 1,1 C 0. E>. Vii E ill X|,;,|. 

i hiar,f wi, tci fci'.y rvpVl hiF In- yubE d.d*Lrhbilt"f . 

i" ■■ ■ 1 J :,l *,fr,«r L,b -,,'t i:.lILt pny rap f ■ r , , : . 1 1 In-!?,,; ,L in rn y -:m ,, , *F. 

i-'Jnnw fwnj Jr-E-iilf 'if W>f nf 5':,y (ict I V::.i ,r "! f,i 1 Iji^f ll , fnd 

xLin J*,i|r fila.ri Lhu.1 BjfflircT- me bit mnnef vMm Wil-li.inl drinubpAEAU 
in; I,r El ] Iwcom* 3W«r local <J ixirjbLliKf JfiiU 

*»rri' inj cK-p me c-b... , I tarEitefy. 


.'■ir*r; . 



SERVICING RECORD ENDURANCE PLANE IN THE AIR 



Left., Kfnqp ifc If Who, 

with HiaTSrolhfcr J^ih, Sti 

a New Flame Endiira.nLEi 
Renan!, Repairing the En- 
ewe of Their Ship m Flight; 
it] Circle, Photo Taken from 

Servicing Ship, Showing 

Gas Line in Position for 
Ref u £.■! £ n if : Belci w, Tail lji 

tin ,1 S&ck of Ptui‘j}j(Mig ; t h/~ 
BrevtbffS, Farm Boys from 
Sparta, IlL r Stayed Up 
Over 553 Hnu.-’s, or More- 
Than Tweniy-Thrce Day?, 
Flew Over 40.000 Witts, and 
M ade 300 Contacts With 
Their Refueling Plane, Op- 
erated by Two Brothers o[ 
the Flyer* 
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OETWEEN ten and 

twenty t h o u s a n d 
ji moiled drawings, including 
no exact duplicates, are 
sk etch ed on separate sheets 
ui translucent tissue paper by 
a staff of fifteen artist-anima- 
tors, to serve as the basis of 
it single Aesop's sound fable, 
animated talkie cartoon, 

Iti addition to thh ] » r i J I i L 3^- 
30 ns lask, every single one of 
those drawings rnit-a then be 
traced from the tissue to a 
sheet of celluloid of the same 
siec, which is conveniently 
handled on an ordinary draw- 
ing hoard, I Verity-five at- 
ti^i> r who arc called "tracers, ' 
are engaged in this work 031 
oa.c cartoon. 


1 ) Qy%/ 


These “cells” are then toed 
hy the photographers to make 
the movie film, which is ac- 
companied by music from a 
twenty- five piece orchestra, 
and hy the numerous supple- 
mentary sounds which the 
"effects tneji' 1 produce. The 
photi^grafihers make the fde- 
ttires of the cells by photo- 
graphing them, one at a lime, 
with a special camera, so that, 
when the resulting reel is run 
oeT t there Is an optical illusion 
of mo vein cut h bcCEiuse the pie- 
lures are changed so rapidly 
as In deceive the eye. 

So, altogether, nearly one 
hundred experts combine 
their art and skill produce 
one of these amusing little 

Y n t /-/A sti* ,r*t j/m 

* L 
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fahles. The staff is reported to be three 
1 1 m the number required to make a 
bile iit animated cartoon. It requires three 
times as much time, too, to make a sound 
cartoon as it does to produce a silent one. 

This new sound cartoon may be com- 
pared to the ancient puppet play in that 
inanimate persons and animats occupy 
the stage, walking, talking, singing, laugh- 
mg, sighing, eating, drinking, and in other 
ways sustaining interest of the audience. 
To see Slow the wheels go around in the 
puppet play, it is necessary to go backstage. 
Also, it is behind the scenes that a specta- 
tor must took to view and understand the 
unseen hitman forces which arc combined 
to produce a modern sound cartoon, 

In viewing a sound cartoon, the talkie 
audience secs no sign of human activity, 
yet back of it all is the harmonious co- 
operation os' almost one hundred actors. 
It starts with an idea. This idea is some- 
one’s suggestion about a possible plot. 
In the studio in a New York skyscraper, 
fifteen artists sit at drawing boards and 
rapidly sketch on tissue paper. They make 
anus and legs and funny faces and folk- 
and animals and barns, and all sorts of 
seemingly unrelated things. They are 
visualizing various ideas of the artist- 
animators and other members of the staff. 
For several days conferences are held 
every morning between the artists and the 
musical director and the ‘Tong and dance 
man/' You see, everything must be in lime 
with the music. The characters that dance 
must be given steps thru are not merely 
a jumble of hops and jumps, and funny 
"gag-" must be enhanced by the music. 

After many thousands of penciled draw- 
ings have been completed and approved, 
they are handed to the tracers who 
transfer them from the tissue to celluloid 
sheets. The completed drawings are then 
numbered by the supervising artist, and 
the number of photographic exposures 
to register the desired action is made. 

Sixteen pictures or frames arc made per 
second by the ordinary motion -picture 
camera, but the cameras that are used iti 
photographing sound cartoons are so ar- 
ranged that only one frame or picture is 
taken with each turn of the camera crank. 
The cameras are so, designed that the op- 
erator merely pushes a pedal to turn the 
handle which brings about an exposure. 
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CbwfaS)' Ton Itruren Com. 

Effect Men for A Sound Fable;. Note Different Articles tlfeii for Soufir: Rffecta, *nrtjAls<j, Rear Center, the 
Sound-Proof Recording Room witll Sown:! Engineer 'VAJmj; Out Window 


Between 10,000 and 2U t (KK) sheets of cellu- 
loid are handed over to the photographers, 
A background is placed under the lens of 


drawings of the arms and bow and arrow 
in stages of progressive movement. 

The next step is to synchronize the pic- 


the camera. The cell is fitted onto two 
pegs that protrude from tine camera table. 
The camera is poised above the earn era- 
man and is directed downward to the pic- 
tures on the table, A schedule of what 
cells should he put together to make a 
completed picture hangs in front of him. 

Suppose the scene shows Henry Cat 
emulating Robin Hood shooting an arrow 
into the air, Sherwood forest is pictured 
011 the "setting sheet" or painted back- 
ground. This drawing is placed under a 
frame directly beneath the camera, which 
is focused from overhead. A cell, bearing 
a drawing of Henry standing is super- 
imposed over the background. This shows 
Henry in a natural position for archery 
excepting that the arms, bow and arrow 
are missing. On a second ora third sheet 
of celluloid these members appear. The 
extra sheet or sheets being placed atop the 
background and the first cell, the complete 
picture is photographed. To show the 
cat shooting the arrow, the arms arc made 
to draw back the arrow on the string by 
substituting various sheets that contain 


lure. The scone shifts to a sound studio. 
Here, in front of a motion-picture screen, 
is seated an orchestra of twenty-five musi- 
cians, These men have their backs to 
the screen and face their director. A few 
feet front the orchestra is a long table 
upon which there are scores of all sort< 
of odd instruments and gadgets. These 
things are to be used by the three effects 
men who are behind the table. 

At a signal, I lie lights of the studio arc 
turned out. The animated cartoon is 
flashed upon the screen. As the main 
title appears, the conductor waves his 
baton and starts to lead his musicians 
through the picture, keeping perfect time 
with the action, antics and dances of the 
cartoon characters exactly as he planned 
to do when the picture was first discussed 
in conferences. The effects men watch 
alertly for those spots in the film where 
effects are needed, 

Five times the orchestra and the effects 
men rehearse with a complete showing of 
the film. Then the final "take” is made 
for showing throughout the world. 
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Diving Bell Large Enough to Hold Three Persona: It Is to 
Used in Salvaging the Cargo of a, Wrecked Shiy 


DIVING BELL THAT HOLDS THREE 
TO AID TREASURE HUNT 

Three persons can occupy a Jiving; bell 
designed by an eastern inventor for the 
special purpose of salvaging a shipment 
of copper which sank with a barge some 
time ago off the coast of Long Island, He 
expects to use it also for other hunts. 


M E ( H A N I C S 

have ended there — tragically. At 
any rate, since there was nothing 
else to do, the two passengers 
flew on with the ship toward 
Kansas City, Meanwhile, one of 
the pilots called up the nearest 
ground station, telling of the 
plight of the doctor and his pa- 
tient, The ground operator im- 
mediately stepped to the teletype 
and passed the word on to Kansas 
City. By the time the ship ar- 
rived at its destination, arrange- 
ments had been made with an- 
other line to hold a Chicago- 
bound ship until the doctor's ar- 
rival, Doctor and patient were 
rushed to the other landing field, 
and, making connections without 
delay, reached Chicago in time to 
save the patient's life. A pilot 
leaving Clovis, N, M H west-bound 
for Albuquerque, ran into a storm, 
not reported on the weather map. 
The sky ahead gave no promise 
of clearing, and there appeared to 
be a good chance that Albu- 
querque might be fog-bound. Contacting 
Clovis by radio, he asked the weather ob- 
server there for instructions. Teletype 
reports indicated that Albuquerque was 
indeed “steamed in** However, after a 
bit of calculation of wind velocities and aiv 
speeds, the observer estimated that, by 
the time the plane reached its destination, 
the fog would have blown over. This was 
found la he a true prediction. 


Be 



SAILING THE SKIES WITH RADIO 
A ON AIR LINERS 

To save the life of a patient who was 
desperately ill, a doctor of Waynoka, 
Ok la,, found it necessary to take the pa- 
tient to Chicago for a very delicate opera- 
tion, Accordingly, he engaged passage 
upon a TAT-Maddux transport plane to 
Kansas City, and thence by another line 
to Chicago. Doctor and patient took off 
from Waynoka at 8:45 a.m. Arriving at 
Wichita later in the day, they found, to 
their consternation, that their reservation 
on the other air line had been canceled. 
Now, if it bad not been for the two-way 
radiophone equipment carried on all T AT- 
Maddux planes, this story would probably 
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Radio Apparatus pn a Modern Air Liner, Showing 
Hew Messages Are Received jo Air 

TO 
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HOW HEELPRINT AND BIT OF FUR SOLVED MYSTERY 





FOX 

(labgO 


5~/g- 30, 
SUfifAU OF 
cmr of 


The Only CS nts Faund after the TlhcFt oF Some 
While-Fox Furs from a Los Angeles S tare Wert a 
Rubber-Heel I mraint on a""TJW ct ,rnd Sum e 

Hairs Fi>und :n a Car Seen near the Seers® of the 
Robbery; Scientific Critninoiogi&ts Found the 
Hairs to Be from White FpstCS orsd Arrested Twa 
Mem Traced through she A uto : Ibc Shoe Heel, 

Shewn Above, of One Soapcft Fined the- HteS 
Imprint, LcFt, and Both Men Were Charged with 
the Burglary 


Above, G really Enlarged PhotoRraplis oi Hairs, 
and. in Circle, M strophe to of Whsit-Fux Hair. Iti 
Pattern Identifying Its Origin and Helping to 
S Jive a Fur ■Stott Robbery 
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FLYER THROWN IN AIR IS CAUGHT ON SAME PLANE 



Artist's Diagram Showing How the Co-Pitot of a Big Bombing Plane Was Thrown from the Cockpit When 
It Struck a Down Current, Then Fell on Hia Ship and Was Saved from Death 


Thrown from an airplane in mid-air 
without a parachute anti caught again by 
the same plane is a rare experience. But 
this is what happened to an army aviator 
recently 3,000 feet above LaCrosse* Inti, 
A flight of big bombing planes had left 
an airport north of Chicago,, bound for 
Virginia. The wind was uncomfortably 
cold and rough. The big planes carried 
two pilots who relieved each other at 
hourly intervals. Before his trick at the 
wheel, the co-pilot went forward to the 
gunner's compartment to put on a sweater. 
Just as the garment went down around 
his neck so be could see, the airplane en- 
countered a sudden down current of air. 
It is like holding a baseball iti the flat palm 
of the hand and quickly withdrawing the 
hand downward — the ball does not follow 
hut is left suspended fora moment. When 
the down current struck the airplane and 
suddenly knocked the wings downward 


about ten feet, the aviator in the gunner's 
cockpit suddenly felt “no bottom.' 1 Next, 
he was looking downward at the wings of 
bis own plane and saw a hand outstretched 
before bis face. Tins was his brother pilot 
reaching for him. It was grab windshield, 
struts, edge of wing, motor cylinder, even 
tire spinner on the hub of the propeller as 
a last resort. When the plane swung back 
up level from the terrific down current, the 
flyer's left foot came in contact with the 
side of the fuselage just in front of the 
co-pilot’s empty seat. His hands man- 
aged to grasp a part of the windshield and 
be immediately tried to swing his right 
foot up on the fuselage, and, in so doing, 
St got in the way of the propeller which 
was turning over 1,70(1 times a minute. 
The steel blades cut through the sole of 
the airman’s shoe, amputating a toe, but he 
did not feel any pain. Slowly and with 
the help of the other pilot, he managed 
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to regain 
a landing was made ur-- 
obtain medical treatment 
of the injured foot. 


TURNED INTO 
SLOW MOVIE BY 
ROTOSCOPE 


lop 

;vice 


By means of a dev 
known as the 'Toto- 
scope," it is now possible 
to examine, study and 
time, in daylight, such 
rapidly moving parts as 
gears, ball and roller bear- 
ings, cams, springs and 
valves. When using the 
• otoscope, the observer’s 
vision is “geared up’' to 
lire speed of the moving 
object, thus making a 
slow-motion camera of 
the eve by giving a direct 
view without photogra- 
phy, and allowing exact 
timing at any speed from 
I ^100 to 40,000 movements 
per minute. The main 


feature of the instrument 
is a rotary cylindrical 
shutter, capable of giving 
as many as 1 ,000 glimpses 
a second, the>c blending 
into a continuous impres- 
sion on llie retina of the eye. The speed 
of the shutter can be varied by rapid ad- 
justments with a tiny gear box. 


For the Enjoyment of Children This StonE Reproduction Has Been Made ef 
the Gingerbread Palace Featured in “Hansel and Gretel" 


FAIRYTALE GINGERBREAD HOUSE 
REPRODUCED IN STONE 

Using the fairytale gingerbread palace 
in the second act of the opera “Hansel and 
Crete!" as a model, a NY\y_iYrrk manu- 
facturer has had erected on his estate a 
life-size reproduction in stone dT^thT^ 
children's wonder. The house is made of 
poured cement and took two years to con- 
struct, Famous fairytale characters in- 
habit the palace, which is topped with a 
roof resembling cake icing studded with 
hearts. It is open to children of all ages. 


<3:? 


Examining Rapidly Moving Machinery with the Roiq- 
s-cope Which Turns Eye Sntc» Sluw Movie Camera 


([Farmers now product; as much wheat in 
a minute as their grandfathers did in an 
hour, forty-five minutes being the average 
time required to linndY an acre of wheat 
with modern machinery. 
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A Japanese Trainer Supervising In strut lion in J iu 'Jitau of London Policemen ; London Officers Do Noe Go 
Arm&d, and This Pact Makes a Knowledge of Jiu-Jitsu Most Valuable to Them 


By M. K, OTORO 

( Instructor in Jiu-Jitsu at Kioto University) 


IF VOL' KNEW how to disable a man 
^ with a slight punch from the stiffened 
fingers of either hand, nr to knock him 
senseless with a tight stroke of the thin 
side of that hand, you would consider 
yourself well equipped to defend yourself. 
If you knew how to grip a man, with one 
hand, so as to paralyze his arm or Ids log, 
you would he well prepared for any at- 
tack, Vet there are twelve such blows 
and more than twelve such grips in the art 
of self ‘defense as developed in Japan and 
called jiu-jitsu. 

This name means "muscle science,'’ and 
the art itself involves the exertion of force 
to produce maximum effect with minimum 
effort, by directing the adversary's physi- 
cal powers so that he injures himself. The 
master of jiu-jitsu has at his command 
some 250 holds, punches (more properly, 
'■pokes" i blows and tricks of falling. It is 



doubtful if one-tenth of ijlytse dver have 
been exhibited or demonstrated outside 
japan. More than a score of them are 
known only to a very limited num her of 
Japanese athletes, who are sworn never to 
reveal them. At least ten of the really 
deadly blows — remembering that there are 
twelve capable of causing death — probably 
never will be seen outside Japan* 

One of these is a comparatively light 
h1ovr t given with the side of the hand, 
which has been hardened by long pound- 
ing on a plank, delivered directly at the 
base of the nose. Another is a powerful 
punch with the stiffened fingers and arm 
( usually the right) just under the jawbone 
and beneath the ear, A third is a slashing 
blow with the side of the hand across 
either side or the back of the neck, as 
close to the skull as possible. 

Knowledge of the laws of leverage, gray- 
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I-eft, j[ £ c fc Do-mpscy 

Caught ult Guard by a 
Japanese Master of the 
M us cl it Science, and 
Ready for a Pat] ; Bi?^ 
lo^v. Second Posit Erin. in 
Applying Ihc Arm T'wEst 
and Week Breaker 


The first and simplest trick — corre- 
sponding, if successful, to the fall in 
western wrestling— is obtained by a 
quick step forward, simultaneously 
throwing the right leg outward and be- 
hind the adversary's right leg. At the 
same time, I lie aggressor pulls his op- 
ponent quickly toward himself ami 
forces him back over the right leg. 

Precisely at the right moment, the right 
hand is shifted quickly from the ad- 
versary's right arm to a point where the 
chest and throat meet. All the aggres- 
sor's strength is then thrown into back- 
ward pressure, and the man goes down, 
or suffers a broken back. As soon as 
the adversary hits the door, the aggres- 
sor drops with him, presses his right 
knee into the fallen man's stomach, 
holding him helpless. 

Otic of the triple tricks involves a fall. 


it y, balance and falling bodies, as 
well as accurate acquaintance 
with human anatomy, are the es- 
sentials of proficiency in jiu-jitsu. 
In the first position in a jiu-jitsu 
contest— presupposing that the 
fatal blows and grips arc elimi- 
nated — each mao grasps the 
sleeves of his opponent's jacket or 
blouse, just above tire elbow. The 
men stand upright and, from their 
grips on the sleeves of their ad 
versa ries. attempt to work their 
hands to other and more advan- 
tageous holds. 
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PO P IT LA E MECHANICS 


BLDW KY'TH EDGE 
OT MANIl BELOW 
JA-iV ANO EAR On 
EITHER BIDE. (FATAL) 


WRlST CiR|P AH£ 
TVYITaT TO FiRf AH. 
AftM tH tiiSAliU 
ADVERSARY 


.yHCTJLDER GRIP 
WHERE Ur HERvE 
ANT* MUSCLE. 
*flr wuwrzEO 


AHkLE SRiP AMD 
LEG TWIST F¥OgiX 3 H-i 
PAHA1TZ LNti PAIN, 

AM&JF Catron ved 

A BP'r'jKtM LiMfe 



5 lW WifH t&i&E 
OF HAND AT BA^ 

or nose, (Fatal) 


■ t -._ 


blow with ed&e. of 

HAND QR STIFFE N r.v 1 

APPLE (OEAELiNG 
and OFi£h Fatal) 


OPlGlKAL MLAF : -RLMS.'J$ 
IM**. IIT-UVI. FT.il WITH 
STIFFENED FihtEPi> 
(DiiAfeLlND LilrT NOT 
OFTEN FATAL) 


BLOW DEE'VLRLO AJTH 
EDGE Of HAMD ON 
RELAXED KsfCvAP 
(DISABLING,, SOHETlUfS 
B-ONtl- BREAKING 5UT 
NOT FATAL) 


FARAeV£IN& £jl*W, 

NOT DFTEN FATAL, 
6£JU VEH Eli M JtHCTWE 
Of MEEK AND BUOY 




POINT OF QRIP fHH 
WkIST when hand 
15. FtftlE.D OVER 
SHOULDER AND ARM 
(WOKEN AT ELBOW 


BLOW BEHIND KNEt, 
DELIVERED WITH 
EITHER FJDT OR HAND* 
TO FELL OPPONENT 

IMUCOlAttlY T,1 FLOOR 



BLOW WITH ED^sE OF 
HAND BELWE.RCD AT 
EXALT 5*^ WHERE NEE*. 
JOINS SKIIJLL (FATAL) 

: w. E V 

^- 'T \.Oyj- : 


\ 

LCvERAj&I. HOLD tt. 
Taken wise to ihfoyy 
ADVERSARY OYER 
SHODLM5? (CABLING 
APt-0 OFTEN FATAL) 


BLOW w\tH Ep(,E OF 
HAND Al TlAC*460H£ 
JUST AIPC-i/L 
DIFFICULT Ty DE- 
LI-/ER. BUT OFTEN 
e^ApALifiiNO ann 

SOHE’UNiES fatal. 


TOt AM 0 FOOT GfllR 

FOR EENDINO FOOT 
B-AExwa^d, l*H3CiiJEin& 
TERRI F If r'A'H AMD 
OCTET* PERMANENTLY 
[a HilWLltK. TNI VICTIM 


SluHirinj; the VntifiJ* V ulnerabir Poiinw)* at Which the Jiu-Jitsu Expert Aim# in on Hr counter; tUows at 

pf These Points Are Often Fatai to the Person Attacked 


a twist of the neck* \v hich can he continued 
until death or permanent disability results, 
and ihc breaking of an arm* This com- 
paratively simple trick is of the greatest 
value to a man when ait tacked and is much 
used by Japanese police and detectives in 
subduing criminals. Grasping the assail- 
ant quickly by either arm with what chil- 
dren know as the ’Tin] -claws’ 1 grip* the 
man attacked steps instantly toward his 
op po nen t, turning to the left, so that his 
back is toward the face of the man he 
wishes to disable. Simultaneously lie 
throws his own right arm over the right 
arm of his assailant, pulls it into the com- 
mon arm lock of western wrestling, and 
heaves the man across his hack. 

In this position, the man so gripped, 
even though his left hand is free, is pow- 
erless to halt or delay the attack, pro- 
vided it has been delivered with the neces- 
sary speed. In the next movement, which 
comes so rapidly that the eye hardly is 
able to follow, the trained man hurls his 
assailant over his shoulder, headlong to 
the door. Dropping instantly to the right 
side of the fallen man the expert draws 
the latter's right arm across his own right 
leg, between the knee and hip t and presses 
it downward. With his left hand, placed 
against the fallen man’s chin, he pushes 
the latter's neck sharply to the left, having 
him in a position in which the right arm 
may be broken with a slight, quick pres- 


sure, or the neck dislocated by putting 
the weight of the body on the leftward 
heave. 

Somewhat similar to this is the neck 
twist from in front and the arm lift and 
twist from behind, accomplished simul- 
taneously* placing the adversary in a com- 
pletely helpless position while he still is 
on his feet. This trick — known in the 
western world as the handcuff — has been 
taught to police departments of a number 
of American cities and has been found in- 
valuable in holding a man who is merely 
trying to escape, yet making no effort to 
attack or injure the officer. 

The counterattack to both of these tricks 
is to grasp the attacker’s hand with both 
your hands, at the very instant lie shifts 
for his first grip* and, disregarding all 
his other movements, apply a sudden a nr! 
powerful twist to his extended arm. Un- 
less the attacker yields and falls to the 
floor, his arm will be broken. Immediately 
mi obtaining this countergrip, the man on 
the defensive thrusts his right foot direct- 
ly and sharply into the pit of his adver- 
sary's stomach, and, never ceasing to twist 
the helpless arm, pulls Ids opponent 
against that foot. Terrible pain ami pun- 
ishment may be inflicted by this continued 
pressure on the stomach and twist on the 
arm, after the man has fallen* 

Still another method of attack ts to pull 
your opponent toward you, release sitd- 
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denly your grip on hi.s sleeves, and bend 
forward until your right arm, well up 
toward the shoulder, 1* between his legs. 
Then gripping his right leg, heave him to 
your shoulders, whence he can he thrown 
to the floor with sufficient force to knock 
the breath from his body, stun him or 
even kill him. As he goes down, the at- 
tacker follows him, thrusts a knee into 
his stomach, shoves his head over with 
tlu- right hand, palm open, and twists 
the right arm with his left, liven though 
only slightly injured by the fall, your 
opponent is then powerless to move. 

The solar-plexus poke is the only 
movement in jiu-jitsu which bears any 
resemblance to boxing. In this disabling 
trick, the grips with the hands on the 
sleeves of the jackets are taken as usual 
Then the attacker suddenly releases the 


receiving it doubles in- 
stantly with pain, and is 
helpless as well as de- 
fenseless to any attack 
the deliverer of the poke 
may care to use. 

Though many of the 
tricks of jiu-jitsu are con- 
cerned with the neck, 
arms and upper part of 
the body, there are others 
which are worked on the 
legs, with the grips and 
holds on the arms and 
neck being brought into 
use later, after the op- 


Ahovo. Firsi Movement of Combination Fall in Which ihe A tucker Whirls 
and Heaves His Opponent over His Siionlder ; Below, the Somersault Trick 

or Fool: Fall 


hold of his right hand and throws his 
right arm in a circle around the left arm 
and hand of his adversary, trying to re- 
lease the latter's grip on the attacker’s 
jacket* If he fails, he is completely at the 
mercy of almost any attack his opponent 
wishes to press* But if he succeeds, he 
suddenly drives his extended right hand, 
with rigid fingers, into the solar plexus of 
his adversary. If this blow ri delivered 
properly, and the hand twisted accurately 
as it ts plunged into the body, the man 


pooent has been tempo- 
rarily disabled* One of the elements in 
this sport, of course, is surprise, so much 
so that the man attacked never knows 
just what form that attack will take, 
whether it be blow, paralysing grip, or 
equally dangerous twist. One of the best 
defenses against surprise, and, indeed, 
against all attacks, is the sudden dropping, 
full length, to the floor by the contestant 
attacked. 

As he falls, preferably on his right side, 
lie hooks his right foot behind the left leg 
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speed will result in the “trapper’ 
finding himself “up in the air‘ T on 
tine foot of the man he so recently 
forced to tile Hoot. This trick* 1 
believe* never has been shown in 
this country, and there are only a 
few jiu-jk'U experts, even in Japan, 
who arc sufficiently trained to at- 
tempt it. 

Another interesting trick is 
known as the foot throw. When 
the attacker shifts his grip on the 
jacket, preparatory to a surprise 
movement, the attacked suddenly 
raises his left foot* thrusts it into 
the pit of the attacker's stomach, 
and falls easily backward to the 
door, pulling his, man with him* 
yet holding him aloft on the ex- 
tended left foot and leg, The at- 
tacker is virtually helpless, and 
may be thrown end over end by a 
sudden heave and the simultaneous 
release of the grip of the attacked 
on his jacket 

In all the 250 tricks known to 


of the attacker, just above the ankle, and 
drives his left foot directly against the left 
kneecap of his opponent. Ji this ma- 
neuver is executed quickly enough, i he at- 
tacker's leg will he broken at the knee. or. 
if less pressure is exerted* the pain will be 
so intense that he will drop backward to 
the floor* or cry out that he yields. 

If the man so trapped elects to try 
to escape the foot grip 
by falling to the floor, 
the man who trapped 
him must leap forward, 
in a fraction of a sec- 
ond, thrust his left foot 
into the groin of the 
fallen adversary, and 
twist the latter‘s righl 
foot until he yields. 

Failure to make this 
move w e t li s u ffi c lent 


>Vs s 


Afcuj've. .Firs* Position in a jiu- 
io Go: the Expert Is Ready 


Jilsu Encounter; Eelew, Two Down and One 
to Heave the Third Mast on the Other Two 
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jiu-jitsu, we must keep in 
mind that the first anti 
fundamental training oi 
the student of tit is scien - 
tific sport is in the art 
.of falling, either of his 
own volition or when 
thrown. The jiu-jitsu ex- 
pert can throw himself to 
the door in any direction, 
landing in virtually any 
position without harm to 
himself, even though the 
floor he unprotected by a 
mattress. This enables 
him, in many of the ma- 
neuvers, to upset the bal- 
ance of his adversary, fall 
away from him, and lit- 
erally compel the other 
man to throw himself. 

Likewise, lie can permit 
himself to fall, or even to 
be thrown, when such tall or throw is to 
his advantage, and to the surprise of his 
opponent. Indeed, the present-day science 
of jiu-jitsu is the accumulation of over 
£,GGG years of experience in the operation 


Rapid-Fire, Air-Cooled Machine Gun Mounted in Cockpit of Airplane ; It Is 
Capable of Firing from 600 to 300 Rounds a Minute 


DOZEN ROUNDS A SECOND FIRED 
BY NEW MACHINE GUN 


^ BARKBEETLES SLAIN BY ACID 
FORCED INTO TREES [Q§2 

Fumigants, such as hydrocyanic acid, 
re being injected into pine trees to eon- 
the spread of barkbeetles and other 
t insects. Scientists say that, at 
sent stage 
experiments, 
tree as well as 
beetle is killed. 

now are hopc- 
of finding a dos- 
that will kill 
insects without 


Browning air-cooled machine guns, ca- 
pable of firing from 600 to 81)0 rounds a 
minute, or at the rate of a dozen bullets 
a second, now are being used by some 
national-guard a viation units, the more 

the 


rapid weapons being mounted m 
p la ties in place of the old guns, which 
fired from 4tX) to 6011 rounds per minute. 
The latest weapons are not only faster, 
but more accurate than the older ones, as 
they are equipped with compensating 


harming the tree. 


^nan 

^Ina 


ipplying the acid, 
containers Idled 
with the fumigant 
are fastened to the 
tree above a notch, 
cj that is cut tn it, 
and the fumigant is 
taken up by the sap 
stream through a 


sights which move 
up and down with 
the wind in varying 
degrees of velocity, 
thus making the 
aim almost infal- 
lible. The guns are 
mounted in the 
rear cockpit of an 
observation plane 
for target practice. 


rubber hose 


Injecting Hydrocyanic Acid into PEne Tree; the Poison 


to Destroy, Earkb Mile* 




CTh ose wishing 
further information 
on articles in this 
magazine can obtain 
it from our Bureau 
of Information, The 
service is free, 
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DEVICE COACtiES PUPIL 
qU* IN TAP DANCING ^ 3 

Students at the University of 
Illinois who are taking tap danc- 
ing have their mistakes set down 4 
against them as they dance by a 
machine which acts as coach in A 
recording the foot treats on paper 4 
and compares the rhythm with SX, 
steadily heating metronome. The ^ 
brass taps worn by the dancers %) 
are connected with an electric re- A 
cording apparatus. The paper 
records, showing how well the 
student dancer performs, are fik£v 
to show his progress. a 


CARS LOADED AT ANGLE 
yttf AUTO TRAILER 

/ T 


TO SAVE SPACE 


JVteebsmicflt Hen, Tail as a Man. That Not Only Shows How She 
Lays Her Ejjps Em Tells about the Process 


MODEL HEN TELLS AND SHOWS 
HOW AND WHAT SHE DOES 


you 


To conserve space and 
possible the hauling of more 
a truck and trailer for 
automobiles from factory to deal- 
er has provision for loading the rS 
cars at a sharp angle, the rear end'ty 
being raised so that the hood oi the car 
behind may be placed under it. On either j 
side of the truck is a track in which are 
fitted several small coaster dollies or 
trucks with a framework to fit the differ- 
housing of the cars. The car is 
ed to a track extension, ami the dolly 


That historic cackling hen which 
have heard so much about has 
^talkie" under the seasoned administra 
lions of Uncle Sam’s showmen. The 

ernment's latest masterpiece consists of aiSput in place, a hand-operated winch draw- 
lifelike model of a hen, tall as a man, 3 ing the car onto the trailer. The carriers £; 
clothed in the feathers of former champ km -“^may he adjusted for various wheelbases, 
layers, which not only shows how she and the device provides for carrying five 
manufactures and lavs eggs but simulta-* ? cars [n a space that could not hold more ^ 

than three in the conventional manner, *■ 
Another trailer is double-decked, having" 
room for two tiers of cars and thus accom 
modaling test of them, 


neon sly tells about how she accomplishes 
it. The arrangement is such that th 
spectators have a cross-section view of the 
internal workings of t4 Bid die” in 
The divisions of her heart are de- 
picted by glass containers filled 
with red and blue liquids which 
are circulated by a pump,. The 
cut-out figure shows corn pass- 
ing to the hen's crop, whence the 
feed passes to the stomach where 
it is mixed with digestive juices. 

The natural processes are imi- 
tated to show how blood is 
formed anti circulated, and how 
the egg and its shell are made. 


Cars Loaded at an Angle on Frames in Ay to Trailer. Thus Allow- 
ing Five Autosj,o Be Instead of. Three, 


j in? Five Autos Jo Be 

^AgaJUa, ‘ 
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PLANE WITH ROTATING WING ACTS AS PARACHUTE 


MO 
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Mori cl h of a Flying Boat Equipped with a. Single Dish- Shaped Rotating Wing That Is Filled with Gas pr Hot 
Air; the Insert Shows a Small Flying Model of a Similar Craft 


Features of an amphibian, a dirigible, a 
gy ropier and an ordinary airplane are in- 
corporated in a flying mactime,jde’.igned 
b^-t ^pidn jF.-tllri. orig inator of ari aerial - 
torpedo which was ready for production 
just as the World War closed. The craft 
has a single wing, a rotating disk -shaped 
affair tilled with gas or hot air. It is turned 
by a gasoline engine as is the propeller, 
the machinery being located in the centra! 
part of the hotly, while quarters for crew 
and passengers are arranged on either side . 4 
The body has retractable wheels so that 
the ship can be landed on the ground or on 
water. The inventor believes that his 
craft will require less power for lift, that 
it will be stable and can be built at reason- 
able cost. In descents, the rotating wing 
is intended to act as a parachute. In the 
full-size craft the elevators as well as the 
rudder are designed to be replaced by 
smaller disks similar to the main wing and 
rotating, the former. In a horizontal and 
the latter in a vertical plane. Two models 
have been built and tried out with promis- 


ing results, in one of which the main di>k 
is rotated by means of compressed air 
blown out through openings at the edge, 
as slm wn in one of the photos. 


— /C 

“MINING” LOGS FOR SHINGLES 

Front the swamps of southern New 
Jersey, white-cedar logs are being “mined" 
to produce shingles. Shingles cut from 
these tough and fine-grained logs taken 
from tile peaty swamp soil, have been 
found to possess better weather-resisting 
qualities, and many are found in perfect 
condition after a century of service. Inde- 
pendence Hall in Philadelphia is covered 
with shingles from these “mines / 5 The 
logs are located a few feet below the sur- 
face by probing with an iron bar, The 
muck is then dug away and the log is 
sawed into shingle lengths with a hand- 
saw under water, the lengths being split 
into shingles as they rise to the. surface. 
Most of these logs have reposed in the 


swamps for centuries 
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FIRST AMERICAfN MIDGET CAR RUNS AT HIGH SPEEDS 

VI * .*i A i / tti. L/rul>- , /J &V _ v . ssT^ £/ <r mr 7 - / 
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! h e Amen ca n 


Austin is the first 
European-type small 
car to be put into 
production iti the 
United States, Along- 
side it the Ford is a 


t 


If'tf \ /lA Ajt - 


UL«.*~ .iyyr.os hi 

s~i d #*■ /*? Tiff »»"n 

\J ^ ^ features include ay 
two -hearing crank 
shaft, the front bear- 
ing being a dual an- ry 
nitlar ball and the V_ 
rear bearing a cvlin- ; „ 

'5 
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The Austin Two-T J ;ie*tr:i :cr 


RcprcBirnl Inches, Slni-wmg, fir Example, That the Cylinder Utoek Is Otily About a Foot Long 


i ac k ground 


car, si nee the Austin bantam has a 
eelbase of only seventy-five inches, and 
four-cylinder engine which develops 
hp, at 3.500 revolutions per minute, 
ts bore and stroke are 2.2 by three inches, 
ng a piston displacement of 45*6 cubic 
which is less than one-fourth that 
the Ford. The complete ear weighs only 
.130 pounds* In consequence of its mod- 
dimensions it runs forty miles on a 
of gasoline. In spite of its small 
there is ample leg room, the car rides 
extremely well and has a top speed of fifty 
lies per hcrfir 


BABY INSECTS ABLE TO THI 


EXPERIMENTS INDICATE 


Can an insect think? Dr. Frank E. 
Lilt?, oLtliff Ame r i can Museum of Natura l 
History, has conducted a series of experi- 
ments on the larvae of caddis Hies, and 
these baby Insects have shown an adaptive- 
ness in their behavior that in some in- 
stances seems to contain an element of 
deliberate choice. The larvae live in the 
water in a coccoonlike case which they 
make, the case lining spun, of silkv threads 


c <±h,\M J&JLhtfVtJt 


diicnl roller; a drop- forged, steel tlywheek^j 

a special oiling system in which jets of uif3 
are shot from the side of the crankca 
into slots in the crankshaft, whence the 
oil flows to the connecting-rod bearings 
a tapered frame mounted on a transverse 
front spring and quarter-elliptic rear 
springs, each spring being controlled by 
a special shock absorber. To keep the 
weight at a minimum, there Is an extensive 
use of aluminum, including such parts ns 
crankcase, flywheel housing, transmission 
housing, pistons, intake manifold, intake 
and discharge wat<^ connections, etc, 

fyhs \ JyJCf . 

and reinl/frccT with various foreign ob- 
jects. Doctor Lutz deprived a number 
of larva? of their cases and placed them 
in vessels of water with building materials 
to which they were unaccustomed, the 
larvae being thus suddenly confronted 
with a serious problem. The baby insects, 
however, met and solved their problem, 
some taking to the new materials more 
readily than others, but all finally build- 
ing themselves new Houses. Varieties 
that had used twigs and leaf stems, for 
jdtistance, worked with sand and pebbles* 

OhuQ&jt^ 
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LINER IS CUT IN TWO 


DO (5-Ax ia, 

Jnde 

JO TO FIT IN BIGGER ENGINES 
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Above. Liner “Darien" After It Had Been Cut in Two and a New Section Fitted Amidships- Lower Left, 
the Severed Portions of the Hull; Right, joining the Sections Together 


The remarkable engineering fear of cut- 
ting in two a big fruit-carrying liner, the 
(I Darien t ” taking out its Diesel engines* 
building iti an entirely new midships por- 
tion in the wide gap and refitting it with 
new and more powerful turbo -electric pro- 
pelling machinery so that none of the car- 
go-carrying space was encroached upon, 
recently was successfully accomplished at 
Belfast, Ireland. A model of the liner was 
fi rs t m ad e and tests per £ o r ri i cd t o fi n d w 1 ia t 
would be the result of lengthening the 
ship, and what type of propeller would 
suit the new engines. Then the liner was 
towed into dry dock, the rivets removed 
from the portions adjacent to. the division 
on the hull amidships. -and the deckhouses 
and superstructure cut away, together 
with much deck planking, pipes and cover- 


ings and machinery casing. At the end of 
sixteen working days, the two portions of ' 
the hull were carefully moved away from 
the fore and aft ends of the liner which * — ^ 
now looked like a modern skyscraper in 
course of erection, girded round with 
steel splints and beams. Between the 
ends of the severed hull was now a gap 
of thirty feet, and extreme care had to be 
taken to insure that the two parts re- 
mained quite upright* As soon as these 
parts had settled into position* the engi- 
neers started to build in a new midships 
portion, just as though they were con- 
structing a new ship, the whole job being 
completed in six weeks. 


«T here is seventy-five per cent pure gold 
in eighteen-karat gold. 





t’mirmy Internal tonal Mercantile ^farin® 

Night Photograph of the S. S. "Majestic*' in Dtyijotk for an Annual Spring Overhaul, Preparatory to a 

Busy Summer Season in the Transatlantic Service 
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By DON GLASSMAN 


/"kUT of the ocean, a floating colossus 
X is a grand sight* In drvdock, a grey- 
hound adds depth to her length* Her 
warehouses and engines are below the 
water line. Above them tower the pas- 
senger decks that reach the altitude of 
modest skyscrapers. 

Catering to modern travelers, the busi- 
ness of ship operation involves much 
more than merely reaching a destination 
on time. Recently launched super-grey- 
hounds have caused the greatest tension 
in shipping circles. In order to realize 
fair profits on their investments, steam- 
ship companies must make their ships 
popular. Competition is keen. 

Almost any greyhound could run sev- 
eral years without going to dry dock, for, 
even while afloat, a liner is never free 
from paint gangs and repair crews. So a 
trip to drvdock once and, often, twice a 


year means that extraordinary precau- 
lions are being taken to insure the safety 
and comfort of ship and passengers. 

The annua! painting and examination 
of the hull, rudder and propellers require 
a ship to remain in dock for at least one 
week, and frequently more* About 1,000 
men are employed to attend to the needs 
of a greyhound and the work is rushed 
day and night* Time in drvdock fre- 
quently goes up to $15,000 and $20,000 
per day, and if a whole fleet of passenger 
vessels is waiting impatiently for an over- 
haul in the same drvdock, the cost of de- 
lays may reach a fabulous figure. 

Six or seven weeks are normally re- 
quired for a thorough overhaul of a 40,000- 
ton Hner, but only a fraction of this time 
is spent in drvdock. Estimators and en- 
gineers plan every detail of the work, so 
that it may proceed with dispatch and 
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Dry dock View of the "Leviathan' 1 Awaiting Overhaul 
eU the South Hostcm Ya-svlsi Note Comparative Size 
ol Man m the Foreground 


efficiency. Thus k is possible for a ship 
of that size to be towed back into open 
water within seven to ten days after dry- 
docking. Repairs and renovations that 
can be carried on while the ship floats 
are rarely done in drydock, 

Millions are spent annually overhaul- 
ing express liners. To illustrate otic phase 
of this work on the "Majestic" the hull 
plates, equivalent in area to a sidewalk 
three feet wide and eight miles long, must 
he scrubbed vigorously before 12,000 
pounds of paint are applied. 

“The Big Three;" the "Majestic/' “Ho- 
meric"' and "Olympic/' consume three 
and one- half tons of putty, 6.000 gallons 
of paint and 120 hooks of gold leaf. Al- 
um dan is change 2.300 pairs of curtains. 
Thousands of pillow slips* sheets and 
blankets are condemned. The exteriors 
are coated with six tons of enamel and 
fifty-four tons of paint. 

S he overhaul of a greyhound’s linen 
department is a feat that must impress 
housewives. A great ship carries about 
150,000 individual piece?,., and often 100,000 
of these are sent to shore laundries at one 
time. At these renovating plants, the 
turnover is so fast that every bit of a 
great vessel's linen can be returned with- 
in twenty-four hours. Every year there 
is a great sorting of good from bad. A 
ship is provisioned with enough extra 
supplies to last until the next overhaul. 

Ten thousand pounds of soap vanish 
down the drains and scuppers as l ho great 
greyhound receives the final rub- down. 
Four hundred brooms pry into corners. 
Six hundred scrubbing* dusting and 
scouring brushes are worked vigorously 
over all surfaces suspected of harboring 
dirt. Is there a structure on land that 
receives such thorough sterilization? 
From keel to masthead, the renovators 
climb and cling. One brushes, another 
sweeps, another polishes* and still another 
scrapes. 

When a greyhound docks for overhaul, 
the first operation of the machinists is to 
remove the engine heads. Then the pis- 
tons, piston rings and other wearing parts. 
The high-power, intermediate-power and 
low-power cylinder covers are removed 
and all pistons opened for inspection. A 
small auxiliary — the "turning engine" — 
at the base of the great driving engines, 
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adjusts each piston to the bottom stroke* 
where it can be inspected. Then the main- 
engine valve covers are removed and 
valves drawn for examination. If found 
satisfactory* they are returned at once 
and reset. But if defective, the only cure 
is replacement. 

During an overhaul, many liners pass 
through structural changes* Partitions 
are removed, either to enlarge staterooms 
or to add commodious bathrooms. Or a 
second-class dining room may be con- 
verted into an auditorium or talking-pic- 
ture theater* which will soon be standard 
equipment oti all passenger ships. When 
it comes to styles of interior decoration, 
ship operators do not allow their pets to 
lag. If ivory finish is the vogue* they 
will have the public rooms done over in 
ivory. If the tendency happens to he 
French modernistic, they employ artists 
to draw appropriate designs. The furni- 
ture of public rooms may he changed 
annually in order to keep abreast of the 
latest fashions. 

Operators do not halt merely with 
changing colors and decorations. Per- 
manent structural changes frequently are 


required. The “Leviathan" started ship- 
to-shore radio-telephone communication. 
The "Majestic,” not to he outdone, started 
the first two-way radio-telephone service. 
The “Bremen” and “Europa” gave their 
passengers fashionable night clubs. The 
“Leviathan” opened a mammoth club iti 
which patrons were entertained by two 
orchestras. This year's overhaul of the 
“Leviathan” might well be considered a 
major operation, a beautification and 
modernization that cost in the neigh bar- 
hood of $500,000. 

Idie airplane catapault is another in- 
novation that necessitates structural 

changes in greyhounds* The 'Tie de 
France’* started the vogue, and it was 
taken up by the “Bremen.” Soon no 
crack express liner will he without its 
aviator and airplane. 

Stock-ticker rooms on shipboard call 
for more elaborate wireless equipment 
and extra public assembly space. 

The science of ship operation becomes 
so specialized that owners train their per- 
sonnel for particular jobs. The responsi- 
bility of managing public rooms is in- 
trusted to skilled stewards, for the fur- 
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eq ii ip merit, and a mast 

to which a sail can be 
attached. On large ves- 
sels, some lifeboats have 
small engines and wire- 
less equipment* 

Since a ship's hull re- 
ceives the ocean's heavi- 
est brunt, no expense is 
spa red in it s ca r e* E v e r y 
rivet is examined for 
signs of corrosion or 
rusting* Loose ones are 
removed and replaced. 
George H. Bates, vice 


n 3 idlings 

of o ii e 

salon 

may cost $100,000; 

n ev- 

c rt h el e 

ss t they 

arc 

changed 

as often as 

fashion r 

dictates* 


T h e 

“M a j e s t i 

c 1 s w> 

Iota nge 

is one of 

the 


greatest rooms afloat* It 
measures scvenly-six by 
ninety feet, with a ceil- 
ing twenty-six feet high. 

The dancing space in 
this room accommodates 
a hundred couples. Five 
men are regularly as- 
signed to the care of this 
room and hi sixty-two 
tables, 310 scats and 
1,000-pound carpet. Every spring it re- 
ceives a thorough renovation as well as 
new furnishings to replace those which 
are soiled or out of style. 

To the mechanician, the most impres- 
sive phase of spring cleaning is the over- 
haul of external equipment, "I he under- 
writers and the government demand a 
thorough examination of life-saving 
equipment, especially lifeboats and pre- 
servers* Davits are tested, and the boats 
lowered to the dock wall, where they are 
painted and their provision lockers re- 
stocked with matches, flares, fresh water 
in air-tight cans, food in tins* signaling 


CouTlt'J’ V- S, t,3n^n 

Members of the " Bremen V Crew Boarding UnsinJoble Lifeboats for a Dem- 
onstration, and Workers Overhauling the "LeviathanV Propellers 

president of the United Dry Docks, Inc*, 
recently invented a “Strongback Hydrau- 
lic Bull Riveter,’* for use where many new 
rivets are necessary to the repair. Under 
water pressure, this riveter applies the 
equivalent of 100 tons to the rivet head, 
and another advantage over the old riveter 
is that it; presses the plates more tightly 
together than was possible heretofore. 

It costs around $30,000,000 to build a 
modern liner* The making and fitting up 
of such a ship will need; 

At least 30,000 tons of steel. 

Ten miles of carpet. 

Ten thousand electric-light fittings. 
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Three hundred electric motors in addi- 
tion to the propelling turbines. 

Miles of the finest timber. 

Twenty thousand each of table crock- 
ery and cutlery items. 

Her power station must produce enough 
current to provide light for a town of 
100*000 people, 

This gives an idea of the vast expendi- 
tures required in the upkeep of these flout- 
ing palaces which uphold the dignity and 
prestige of a nation. 


LIGHT RAYS FROM AUTO LAMP 
TIME RACING CARS 


3 f aJ 

For timing the speed of racing auto- 
mobiles,, a French dock firm has invented 
a system which utilizes the rays of light 
from an ordinary auto headlamp. The 
apparatus consists of a chronometer and 
a printer which marks hour, minute* sec- 
ond and fractions of a second on a mov- 
ing paper hand. The racing car passes in 
front of a light rav projected from the 
headlamp of a standing auto, thereby es- 
tablishing an electric contact which ac- 
tuates clockwork moving the hammer of 
the chronograph. The light from the 
auto falls on a photo-electric cell, and 
when the racer interrupts the ray, a relay 


Car-Timing Apparatus Set Up tor Clocking a Rate, 
and Close View of the Apparatus 


automatically closes the printer circuit, 
winter to jot the time, 

leu 
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Dr. Sr=ntuc! j, Barnett, of the University on'California, 

Studying Magnetic Effects Produced; by Light Rays 


MYSTERY OF MAGNETISM LAID 
TO ELECTRON’S SPIN 


That the phenomenon of magnetism is 
;t result of the spinning of electrons about 
their axes is the conclusion of Dr, Sam \\ cd 
J, Barnett, of the University of California^ 
Svho lias been studying the problem for 
more than twenty years. His research 
has been conducted in a special labora- 
tory Constructed without metal. In the 
accompanying illustration. Doctor Bar- 
nett is examining rays of light focused 
from an instrument fifteen feet away and 
producing magnetic effects on the trans- 
parent bar in front of him. 




SELF-FILLING REFUSE TRUCK 

ELIMINATES DUST Q *7 O 

German inventors have introduced a 
cylindrical garbage truck that fills and 
empties itself without tipping, to elimi- 
nate dust and tlic spread of germs. The 
body contains a large, double-flanged 
screw by which it is divided into four 
spaces* The screw is turned by trans- 
mission from the truck engine. For fill- 
ing, the screw is driven in one direction 
and for emptying, in the other. At the 
rear end, is a filling door and conical re- 
ceiver which does not revolve. 

Ww fhJL 
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OFUXAR MECHANICS 

BIG ENGINEERING PROBLEMS SOLVED WITH MODELS 




Abovt, Model of Dam in River Hydraulic Laboratory with Conditions at the 
Site Duplicated; Below, Model Section of a Proposed Dike 


America's first river hydraulic labora- 
tory, established last November by Prof. 

K. C. Reynolds, at Hi a In,- fjutt and boggy, during even the driest 


the river and dam, on a 
scale of one to sixty. 
Every natural condition 
obtaining at the actual 
site of the proposed dam 
was duplicated exacLly in 
the model. The weaker 
bank was built up of the 
same materials as those 
on the Mongaup, and the 
rock ledge was simulated 
in concrete. Then the 
dam itself and the spill- 
way were put in accord- 
ing to approved construc- 
tion. A head of water 
corresponding to that 
in nature was started 
through and the scouring 
effects noted. Gradually 
the shape of the spillway 
and the apron at its bot- 
tom was changed, until 
a design was achieved 
that threw the current 
a w ay £ r o m lire weak bank 
and also prevented wash- 
ing of the gravel on the 
river bed. So ihe engi- 
neer could go ahead 
with confidence that his 
structure would stand up. 

The city* of Hart Lord, 
Conn., wished to enlarge 
its aviation field. The 
only land available was 
subject to overflow at limes of high 
water in the Connecticut river and was 


stitutc of Technology, is already demon- 
strating its dollar s-and-etmts value in big 
engineering projects. 

For instance, there is the new hydro- 
electric development of the Delaware 
Power company, now under construction 
on the Mongaup river, in New York state. 
The problem turned over to the river hy- 
draulic laboratory was the designing of a 
spillway for the dam, that would direct the 
current to such a course that the rushing 
waters could not scour away the soft 
bank and river lied and undermine the 
structure foundations. Tn the laboratory. 
Professor Revnolds built a miniature of 


weather, The city engineers proposed 
building a dike, 10,500 feet along the river 
bank and 4,500 feet inland across the lower 
boundary of the field addition, from ma- 
terials taken front the river bottom by 
dredges. Every engineer knows that any 
dike of earth construction wilt leak to a 
Certain extent. The problem turned over 
to Professor Reynolds was whether or not 
this seepage could be controlled by a drain 
at the rear of the dike and a pump to throw 
the seepage water back into the river. Tn 
the laboratory, a tank, twenty feet long 
and four feet wide, with one side of plate 
was constructed, A quantity of the 
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materials proposed to be 
used was shipped up from 
Hartford and pumped in- 
to the tank under exactly 
the same conditions that 
would obtain under actu- 
al construction. The re- 
sult was a section of t he 
dike, on a scale of one to 
fifteen, within the tank. 

Water was then intro- 
duced on one side of the 
miniature dike. The rate 
of seepage was easily 
measured. In order to 
gain exact knowledge of 
the course of seepage, 
bright -colored dyes were 
introduced along the 
face of the dike. The 
seepage lines, traced by 
the color, gave the best 
location tor the drain, and the measured 
rate of How disclosed the best type and 
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capacity of pump to be installed. 
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ROLLER-BEARING LOCOMOTIVE 
HAS LIVING QUARTER! 


SOUNDPROOF CAMERA WEIGHS 
BUT THIRTY-SEVEN POUNDS 


{{UP&dL 

omotiye equipped 


Inclosed in a case of a celluloid! ike ma- 
terial. a soundproof motion-picture cam- 
era that weighs but thirty-seven instead of 
the usual 500 or so pounds, has been in- 
troduced at a western studio. It can easily 
be handled bv one man, may be used for 
indoor or outdoor work, and the case is 
also proof against water and fire. The 
motor is practically noiseless, but. such 
sound as it does make, is effectively kept 
from the camera. 


As an experiment, a locoiuol 
throughout with roller hearings recently 
was placed in service by an eastern rail- 
road. For an added feature, The almost 
frictionless engine has a section of its 
tender fitted up as living quarters for the 
men composing its crew. 


SoiindnroGl 


ARCTIC WAS ONCE TEMPERATE 
BUT NEVER TROPICAL /d 4 /( 

Old ideas that ancient arctic climates 
once were tropical have been disproved 
by scientific studies which indicate that 
they once may have had a temperate cli- 
mate, but never a tropical one. These 
regions could not have been tropical, if for 
in j oilier reason than that they have prac- 
tically continuous night for several months, 
which would have starved the plants for 
lack of sunlight. An examination ot all 
kinds of fossil plants from the far north 
has shown that the great majority belong 
to temperate genera, and such tropical 
trees as were found are also known to 
thrive in the temperate zone. In the more 
recent geological periods, fossil plants 
found in the arctic included such trees and 
shrubs as aider, sweet gum, beech, oak, 
elm + maple, hickory, tulip tree aml-sjssa- 
tras. 
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even though he has several articles which 
were carried over the .south pole. 

For somewhere in cold, bleak Antarctica, 
in a crystal casket, beneath a blanket of 
snow; the lion-hearted husky T who filled 
that harness so heroi cally 
that his name and fame 
are known to dog lovers 
from pole to pole, is steep- 
ing his last, long steep. 
The wailing voice of the 
blizzard sings his requi- 
em, the south pole itself is 
his monument* 


Arthur T. Walden with “Chinook," Famous Lead Dog, 
and Litter oi Puppies Born in the Antarctic 

By JOHN T. BRADY 

TTOME from the Antarctic, Arthur T, 
Walden, chief sled-dog driver of the 
Byrd expedition to the south pole, ca- 
ressed the last harness worn by his grand 
old dog “Chinook/' 

It wasn't much to look at, just a few 
straps sewed together, with the name 
“Chinook" crudely printed w ith a pen on 
the saddle girth, but to Walden it is the 
most precious and sacred relic of the 
greatest adventure of an adventurous life. 




J V J V 


How ‘'Chinook's'' glori- 
ous career ended with 
his strange disappearance 
on that last adventure 
with his master is one of 
the most touching sagas 
of polar exploration, and 
is best told in Walden's 
own words. But before 
beginning the story, he 
told me of the heroic 
work done by sled dogs 
to make the Byrd expedi- 
tion a success and why it 
would have failed with- 
out them. 

“Without sled dogs, the 
headquarters at Little 
America could never have 
been established,” he de- 
clared* “and but for them 
the geological expedition 
under the leadership of 
Dr. Laurence M, Gould 
could not have been ac- 
complished, “I nciden tally, 

Admiral Byrd* on his ar- 
rival at Panama City* was 
quoted as saying that 
“the geological survey* 
made by dog team, was 
the outstanding feat of 
the whole expedition." 

With the temperature 
averaging thirty to forty 
below zero and blizzards 
raging frequently, -sled 
dogs carried Doctor Gould and Ids party 
of four dog drivers a distance of 1*300 
miles ill four months, though many dan- 
gerous crevasses had to be crossed en route 
and the journey had to be made in short 
Stages* after outpost depots or caches of 
tood and supplies had been established. 

Near the Queen Maude range of moun- 
tains, the crevasses were especially numer- 
ous; and some were so wide that sledges 
and men had to be roped together and 


Alert Expression of Typical Sled Dog. One of the Hardiest oF the Species ant! 
a Faithful Servant When Property Trpined 

large knots tied in the ropes for the men 
to grasp in case they should break through 
the thin crust. Sometimes a whole string 
of dogs would be stretched across a 
crevasse like a suspension bridge, and it 
was not unusual for a couple of dogs to 
start fighting while hanging in midair. 

It was in the pulling and hauling of 
hundreds of tons of freight from the sup- 
ply ships to the site of Little America, how- 
ever, that the sled dogs proved that they 
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Lady,' 1 One- of the Best DujS with the Byrd Antarctic Expedition and Her 
Five Fine Pups, Born in the Snowy South 


are still essential to the success of polar 
exploration, though the airplane has sup- 
planted them as a means of conveying man 
to the poles. 

When it was realized that a heavy trac- 
tor intended for freight hauling was of 
Httle or no use, the entire burden of trans- 
porting the elaborate equipment for the 
headquarters camp from the supply ships 
to the Barrier fell upon the shoulders of 
the sturdy, courageous huskies. 

And when an auto truck, equipped with 
endless treads on tire rear wheels and run- 
ners on the front axle instead of wheels, 
broke down soon after it started to lay 
caches of food at intervals in the direction 
of the pole, so that Admiral Byrd might 
pick them up in case he had Lo make a 
forced landing on his polar flight and walk 
back to Little America, the sled dogs car- 
ried on this important work of safeguard- 
ing the daring aerial explorer's life. 

When the expedition lirst readied the 
Bay of Whales, the nearest the “City of 
Xew York” could get to the Barrier was 
twelve miles. The time to get the camp 
established was limited to the few remain- 
ing weeks of the antarctic summer and the 
dog teams were worked feverishly* I n fact, 
for a while, they had to make two trips a 
day to and from the Barrier, or a total 
distance of forty-eight miles over pretty 
rough ice, with loads of from LOGO to 2*500 
pounds, or more than 200 pounds to a 


dog, as there were 
usually nine huskies 
to a team* 

During this rush 
"Chinook” was in 
harness as leader of 
Walden's team every 
day, and on the hard- 
est kind of pulling he 
did magnificent work, 
X o t o nee did he 
shirk, or as liis mas- 
ter put it* “his traces 
were always taut. r 
Moreover, he was a 
great inspiration to 
all the other dogs. 

* 1 T he old dog 
seemed to sense that 
there was need for 
hurry,” Walden con- 
tinued, “And [ took 
fully as much pride in his performance on 
that freight-handling job as I did when he 
led my racing team to victory over the 
fleetest Canadian huskies in the first In- 
ternational Sk-d-Dog Derby. 

"But when the heaviest part of the haul- 
ing had been done, I noticed that the 
strain had told on him, II is hair had turned 
quite gray and he was getting deaf* So, 
when he began to slow up on the return 
trips to the ship with the empty sleds, I 
decided that lie had earned a rest. Accord- 
ingly, 1 began breaking in ‘Ballarat,' one 
of his promising sons, to take bis place 
ns leader of my team. 

" ‘Chinook' didn't show the least sign 
of jealousy when I put his son in his time- 
honored place, and apparently he was 
content to be recognized as the 'king' dog 
of the pack, or the one that all the other 
dogs respect and fear regardless of his 
position in a team. Of course, he knew 
instinctively that no other dog could usurp 
his place in my affections so long as he 
lived. But there came a day when he 
realized that he was in danger of being 
deposed from bis throne as king. 

“Bv that time ‘Ballarat’ was fairly well 
broken in ns a leader and I was letting 
‘Chinook' run loose except when T needed 
hfs strength in emergencies to start an 
extra-heavy load or pull it over a pressure 
ridge. 

“He enjoyed his freedom and l enjoyed 
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giving it to him. Bat unfortu- 
nately it led eventually to the 
breaking of his heart. He was 
never I lie kind of bully dog that 
goes around with a chip on his 
shoulder all the time looking for 
a fight, yet lie never was known 
to avoid a scrap when he was chal- 
lenged, no matter what the odds 
were against him. 

“So, when three malicious hus- 
kies ambushed him one day while 
lie was running loose, and all 
jumped on him at once, he met 
the challenge of his kingship no- 
bly* and though Ins antagonists 
were much younger and tin,' re 
agile, he succeeded in holding his 




Top I'iiiK". ^ Tttf Jusftr Vortt Times ami si. LauU 1 H«p&[iJi 

Walden. Who Was with th.« Byrd Antarctic Expedition, Drove D&gs in the Klondike; Betow. a Team 

and Driver, Making Time over a Smooth Stretch 


own for several minutes of terrific bat- 
tling, But be finally went down and 
would have been killed in short order if I 
had not happened on the scene. 

“I believe that when 'Chinook' was 
downed hv those three blood-hungry hus- 
kies, he realized only too well that the end 
of his reign as king was near at hand, 1 hey 
had humbled bis pride. I jumped to the 
conclusion that be had started the fight. 
So, 1 chastised him, and that must have 
hurt his feelings all the more. 

“Later I learned that 1 had wronged 
him, hut it was then too late to make 
amends* He was gone from my life forever, 
leaving my heart as empty as this harness* 

“By a striking coincidence ‘Chinook's 1 
disappearance occurred on his twelfth 
birthday. On starting from Little Amer- 


ica to go to the ship that day. 3 put him 
in harness at the head of my team to 
limber him up a hit and kept him there 
until after I got past the worst of the 
pressure ridges on the trail. Then I turned 
him louse with just his collar on, and he 
began to lag behind. 

“After that* I didn't give him another 
thought until I had gone a couple of miles 
or more. Then I looked back, hut he was 
nowhere in sight. I bad passed three or 
four teams coming from the ship, how- 
ever, and I reasoned that be bad turned 
and followed one of them hack to camp. 

“But when I returned to Little America 
in the afternoon, 1 learned that he hadn’t 
shown up there, and none of the other 
drivers had seen and recognised him, al- 
though one man said he had noticed a 
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wandered away to die by 
himself in the most God- 
forsaken spot on earth. 

“One of the strangest 
things about his disap- 
pearance is that, the night 
before, lie woke me up 
twice by placing one 6f 
his forepaws on my face 
just as his father 'Kim' 
did the night before he 
died. Perhaps that was 
his way of trying to tell 
me good-by/' 


TRAILER FOR AUTO 
TO PREVENT 
SIDESWAY 

Moving as a part of the 
ear itself, a one-wheeled 
auto trailer has been in- 
troduced. An automatic 

S]cd-Dag Mother. PrDudEy Surveying Her Ygunsj: Traaned from Earliest a 5 3 a 11 T1K n C CJlllSCS tllC 

Infancy, the Dogs Quickly and Eagerly Learn Their Tasks trailer to tUtll Without 



shape that looked like a clog away out oti 
the ice to the n est, 

"‘Knowing 'Chinook's' keen homing in- 
stinct, I wasn't particularly anxious about 
him at first, and I went to bed feeling con- 
fident that he would come into Camp some- 
time during the night. But when I awoke 
next morning to find that he was still 
missing, I began to get real worried over 
his absence and went on a hunt for him, 

“All the other teams that could be 
spared joined in the search, but a bad 
storm came up early in the day and ob- 
literated all tracks. The airplanes began,. 

to fly about that time, { [ „ * . o 

and Admiral Byrd or- 
dered all the flyers to he 
on the lookout for ‘Chi- 
nook,’ but no sign of him 
was ever found. 

“He was always so 
careful in avoiding ere 


sidesway on curves, and 
the wheel adapts itself to forward or back- 
ward running. The head end of the trailer 
is securely coupled to the car, the fasten- 
ings being of the ball-and-socket type, 
and at the front are two folding legs that 
drop down to support the trailer when it 
is not in transit. The unit weighs 350 
pounds and has a capacity of half a ton. 
It is stanehly made of electrically welded 
steel and is attractively finished. The 
trailer is well adapted to business as well 
as to pleasure uses. Three strong braces 
on each side secure the wheel to the body 
and are strong enough to stand shocks. 


,T 


vasses that I don't think 
he fell into one, and there 
isn't a chance that he los:: ^ 
his way. It is my firm be- 
lief that he was broken-^#, 
hearted over his failure 
to hold his own in a fight 
and so he deliberate! v 




One- 


'heeled Trailer Loaded and Attached to Cart the Singh: Wheel Adjust* 
Itself to Backing of Forward JEYavel 
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WHOLE CITY UNDER ONE ROOF IN NEW TERMINAL 


Cross- Section Drawing:, Shewing; How Trails Other Co» vcy nn-C<1t Pass tir.tkV Union Terminal Building 
in Cleveland ; a Hotel, Bank, Office Building and S 'at ion Ac« under One Roof 



Mabci>\It 


A huge hotel, two eighteen-story office 
buildings, an eighteen -story bank struc- 
ture, and a vast railroad terminal building 
with a tower fiftv-two stories high com- 


what is virtually a “citv with in 


pose 

city” under the recently completed union 
terminal buildin g in Cleveland , Ohio, At 
these bTiTklmgs are interconnected X>y pas 
sage ways so that persons may pass from 
one to the other without going out of 
doors. A large department store and a 
$7,000,000 post-office building are still to 
be erected on the site. which was occupied 
by several hundred smaller structures be- 
fore the huge terminal was planned. 


possible on regular trains and boats. In 
going around the world, the route must 
be taken into consideration because, at 
the poles, it would be possible to “go 
, around the world” in five minutes merely 
by walking around the pole points. 


STREET SIGN WITH REFLECTOR 
VISIBLE NIGHT OR DAY Jq ft 

Easily seen at all times of day or night, 
street sign, introduced in Los Angeles, 


f 


is fitted with a reflector which projects 
V the rays of t lie sun or of electric lights 
through the glass on which the characters 


HOW YOU COULD CIRCLE WQR 
IN FIVE MINUTES (Q^ 

As new means of transportation and 
communication are being developed, the ^ 
time required for a trip around the world ^ 


is constantly decreasing. The German 
dirigible, “Graf Zeppelin,” in 1929 made 
the journey in twenty-one and one-half 
days of which only thirteen were spent in 
the air. J. H. Mears, an American, made 
the dash by land and water in half an hour ^ 
tinder thirty-six days, four days faster than 
a similar journey made by Andre Jaeger, 7$ 
a German. George Griffith, an English- T- 
man, encircled the globe in sixty- four 
days, seven hours and twenty minutes 
using only ordinary train and steamer f 
service and making the best connections 


ervice and making the best c< 

Qsi IsZUr*** 




lettered, Tins plan naves the expense 
special illumination for tli*. 3 sign. 

ku* 6 4 — - 


are 


Street Sign Futed with 
„ ‘ Visibll by tj. 


Reflector, Which 
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SOLES OF SHOES VULCANIZED 



LIKE AUTO TIRES 
^yXf ^ l A J.t| A cAi uSidUtl 


Shots in Spuctal Rack for Vulcanising the Soles: Severs 
Pairs Can Be Treated at One Time 


To vulcanize shoe soles in somewhat the 
same manner as automobile tires are treat- 
ed, an Ohio man has invented a machine 
which handles several pairs at one time. 
The operation is said to be easy, and the 
process prolongs the life of the shoes. 


/Of 


GREAT OPPORTUNITY OF FUTURE 
2 , SEEN IN CHEMISTRY 

Chemists can probably make anything 
they conceive of, and will certainly make 
many tilings they do not conceive of now, 
according to D r. Willis K, \Vhitnev t of the 
General Electric company* 

"A something from the Tun that we call 
light, a something front space that we call 
air, and a something from the earth that 
’^—.we call solutions — these things make green 
Tilings grow* That is still only half-under- 
- stood chemistry," he said. 'Tows eat the 

f grass and produce milk and the dairy maid 
h^iakes butter anti cheese, but these proc- 
esses are also only partly understood* \Yc 
eat such foods, and unwittingly pro- 
duct bones* i issues and brains, and this is 
O also only partly understood chemistry, 
^ Gradually the chemist who makes dyes so 
permanent that even chlorine cannot 
bleach them, and has learned how to make 
ammonia, nitrates, alcohols, ethers, and 


5? 
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almost anything* from lime, coal, water, 
air and electric power, will teach u> mure 
about the chemistry of life and better liv- 
ing. A very minor outcome will be the 
production of milk, butler, cheese, etc.* 
directly from clean chemical elements. 
Then we will wake up to the fact that 
milk, as formerly produced, was a very 
dirty and buggy thing, and that cows were 
clumsy factories* Chemists nowadays con- 
trol the quality of iron and steed, paper 
and paints, dyes and cements, glass and 
porcelain, oil and gas, water and air, metals 
and alloys* silk and wool* leather and rub- 
ber, explosives and cotton, foods and 
drinks* fertilizers and fuels, etc. During 
the past century they have greatly in- 
creased their productivity of new things, 
and so the future will be exciting." 


AUTO RADIO ON RUNNING BOARD 
J 13 EASILY REPAIRED 

Mounted on the running hoard instead 
of under the dash, a radio receiver for the 
automobile is accessible for inspection, 
adjustment or repair* Tile dial control 
operates through a flexible cable from the 
interior of the car* and the aerial is 
stretched under the CEir. A loud speaker 
may be placed in any handy place* The 
set is supplied in the kit or knockdown 
form and may be installed in the rumble 
scat of roadsters or coupes if desired. 
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LIGHT’S SPEED CHECKED THROUGH ONE-MILE TUBE 



|th* 5 lD£ TliBb THC 
IS REFLECTED BTAPGlSM 
TO 40 I-NCH MtRROA AHQ 
’■SENT QN tTS J(Jt>RNfcY TO 
. THE QTMfcftfehS OF THE Tnf8£ 


THE &IAM THEN SASStS 
THOUGH TIN r Ai>£R 7 CR£ 
TO MlfttiOH REVOLVING 
A7 SDO REVOLUTIONS PtK 
SfctOHO F^OH WHICH Et PA# ii 
TKfiSUOH WIMPQW INTO TUBS ' 


BEAM Of LIGHT FROM 
A GC PASSES TO 
SMALL MIRROR 


ELECTRIC 

ARC 


•i 


Pheto- Diagram of the MilfrLoitg PfpP ' ‘Runway” Where; Sjjccc of Light Is Being Cheeked, a 

d! Mirror; Jqr Rejecting the Kays 




By reflecting beams of light through a 
mile-long pipe line from which the :tir 
has been practically exhausted . Or. Al- 
bert A. Michelson, famous physicist, is 


making TlhTficr checks and measurement 
of the speed of light. His previous re- 
search has shown that light's velocity is 
in excess of 1863)00 miles per second, hu 
with the improved apparatus set up in 
California, he expects to make more ac 
curate timing. The light rays are sent 
hack and forth through the tube by a 
system of mirrors. Creating a vacuuni^^j 
within the passage eliminates interference 
that might mar the accuracy of the tests 


an ordinary aluminum paint with a brush, 
by spray or dipping. As soon as the 
Coated surface conies in contact with 
heat, the liquid evaporates, and the sub- 
stance is said to enter the pores of the 
metal without discoloration or peeling. 


ELECTRIC KNIFE’S HOT BLADE 
HELPS CLEAN GAME 


ALUMINUM PAINT RESISTS HEAT' 
AND KEEPS ITS COLOR 



Protection of surfaces from corrosion 
while at high temperatures is the chief 
function of a heat-resisting aluminum’ 
paint recently introduced. It is prepared 
from a chemically treated aluminum pou -^_ 
dci\ which will withstand any constant^ 
heat up to 2,000 degrees Fahrenheit, 
Above this temperature, the color turns 
to a dark gray, J" he material is applied as 

a/tfctvct uUdU 

/ G~f «T" / / ( A ktfct/i, 




Po r re m o v i n g 
hair or feathers 
from game, an elec- 
tric knife has been 
devised. Its blade 
becomes red-hot 
a few seconds, but 
an insulated handle 
and a heat-resistant 
guard protect the 
user while he sears 
the object he is 
cleaning. The knife 
is so designed that 
the hla/le does not 
come in contact 
with the table when laid down, thus pro- 
ven ting damage to thp surface. . 
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Qit] Wearing Vest to Whkh B Paraehut* May Be 
Attached, Thus Eliminating Bothersome Straps 

'"''PARACHUTE ATTACHED TO VEST 
rtf ELIMINATES STRAPS 


^ Detachable parachutes that can be 
^ quickly fastened or unfastened instead of 
^ being adjusted with straps, have been 
introduced for wear on air liners. They 
connect by a simple hook arrangement to 
a special vest which the passenger dons 
before going aloft. 


GNAT'S WINGS HELP TO RECORD 
HEAT OF THE STARS 

f 

Hits of gold leaf, so light that they noat 
in the air T microscopic threads of bis- 
muth alloys, quartz filaments all but in- 
e to the naked eye — these are the 
materials with which C- Haw lev Cart- 
wright, of the California Institute oi 


Technology, builds thermometers so sen- 
sitive that they detect changes of tempera- 
ture amounting to only one-t wo -millionth 
,_-A ^degree Fahrenheit, Mounted in telescopes 
C ^ Hocused on distant stars, these delicate Eu- 
^struments, by measuring the radiation of 
•^beat* discover not only the temperature 
_£ heavenly bodies, hut also estimate 

, CTi 


the nature of their make-up and the speed 
of their motions. Two styles of ultra- 
sensitive thermometers are made by Mr. 
Cartwright ; one, a thermocouple, the 
other, a radiometer. The action of a 
thermocouple depends on the curious fact 
that two wires of differing metals, joined 
at one end and heated at the junction* 


generate an electric current. The greater 
the heat applied, the greater the flow of 
electricity. Not content with developing 
the thermocouple to a new degree of re- 
finement, Mr, Cartwright has also made 
notable improvements in radiometers of 
i lie moving type. This meter consists of 
a small horizontal wheel with four light 
metal vanes hung from the circumfer- 
ence, all inclosed in a partially exhausted 
glass bulb. One side of each vane is 
blackened, while the other is polished. 
Whenever radiant heat is falling upon 
the wheel, the black faces of the vanes 
absorb the light, heating the rarefied air 
near them. The resulting increase of 
molecular motion kicks the wheel around* 
the speed of rotation depending on the 
intensity of the light. To his radiometer, 
Mr. Cartwright substitutes for the wheel 
a short quartz bar carrying two blackened 
gold-leaf receivers with a mica mirror pro- 
jecting a beam of light. To prevent loss 
of heat from the bright backs of the vanes* 
they are insulated with bits of gnat wings. 


ADJUSTABLE SCREEN FITS ANY 

£ SIZE DOOR OR WINDOW 

Intended as a reinforcement for door 
and window screens, a coarse-mesh screen 
now on the market has adjustable sides 
so that it may be made into square or 


narrow rectangular shapes, The wires 


rotate at the points of contact when the 


sides of the sc 


n are changed. 
‘ *1^ 


pa 


Adjustable Mesh Screen, Which May Be Changed in 


Dimensions t 


to Any Size of Window 
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f^Tutua?, V. EifUthrr 

Park FLayfield Resembling a Hu 


Checkerboard! Where Many Games May Be Played Simultaneously ; 


Provision In Made for H'-ndbi!], Marbles, Hopscotch, Volley Ball and Basket Bat] 


CHECKERBOARD PLAYGROUND 
OFFERS MANY GAMES 


Many games can he played at one time 
n an interesting concrete \eM recently 
onstructed in a Chicago par;.) There are 
landhall courts, inawde Tlhgs, hopscotch 
ayouts, ao 1 ley-ball courts and a basket- 
court, besides a concrete racing track 
bicyclists* Eight laps make a mile. A 
central flagpole. 150 feet high, has a May- 
ring above its base so that the pole 
may be it sell for May and other dances. A 
at one side of Lite field accom- 
modates 1,500 persons, while a wide walk, 
outside the rail, is large enough for 
many more spectators. The play space is 
marked off in red and white divisions, atirj 
the border lines arc plainly indicated so 
tat man v ran ii-m the space without in- 
terfering with otic another. 


en. The door is made to open and shut by 
an electric eye located near it. A ray of 
light is focused on a photo-electric cell in 
front of the door. When the ray is inter- 
rupted by a person passing between tlie 
cell and the source of light, it sets a hy- 
draulic door opener to work through the 
agency or a relay. The slight current is 
amplified through three vacuum tubes and 
sets in motion a small motor which op- 
erates the hydraulic device. A control 
adjusts the time the door is held open. 


JEWELERS’ LENS ON GLASSES 
SAVES WEARING “BARREL ’ 1 


DOOR OPENS AUTOMATICALLY 


WHEN APPROACHED Q f <f 

: omai frail v 


Swinging doors that open auti 
as a person approaches and close in the 
$ same manner after he has entered recently 
were demonstrated and are expected to 
find wide application, particularly in 
hotels and restaurants where waiters with 
heavily laden trays must struggle with 
doors leading from dining room to kitch- 

A, l .T- j . hi/ 


Jewelers am 
watchmakers who 
have difficulty in 
wearing l he usual 
type of “barrel " 
magnifying glass, 
are provided with 
a lens that is at- 
tached to the 
spectacle frame. 
When not in use, 
it can be Hipped 


up out of the way where it is ready for 
immediate service again. If the worker 
does not wear glasses, he can use the 
special lens attached^to^a spectacle frame 
without lensi 


d 
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direction at a speed of about five 
miles an hour. The air-cooled 
gasoline engine? arc locked in a 
closed compartment so that the 
operator has nothing to do with 
the starting or stopping of them. 
The boat is run simply by placing 
the foot on a clutch which en- 
gages the propeller and stops it 
by removing the foot* The en- 
gines are started at the beginning 
of the day's sport and run con- 
tinuously unless trouble develops. 
The sport offers the thrill of be- 
ing the master of one's individual 
boat and also helps persons in 
learning to steer. 


ing with a pair of wings worn by 
Blocks, the ski runner. The w Engs, made 
UTfi of aluminum by a ..German inven- 
tor, are nineteen feet from lip to tip and 
enable the wearer to '-l short flights in 
the air after gaining uffieient momentum 
on the skis. They are so constructed that 
the ski rider is vimially seated in the cen- 
t er o f t h e m u ken he leaves the gro u nd. 
They are mo* able from a horizontal posi- 
tion and ' /oily controlled, enabling the 
rider to clidngc d&citiofi.of flight* 


STONE-BLOCK EAGLES WEIGH 
TWO HUNDRED TONS EACH 


MOTORBOATS FOR 
SELF-USE ON 
PARK PONDS 7 


' One of the latest water 
amusements in recreation 
parks is afforded on a 
large shallow pool where 
junto rhoats may he hired 
[uj he driven by the visi- 
tors t h e m s el v e s + The 
h raft are ten feet long 
void of sufficient beam to 
prevent them from tip- 
Jping over. Rubber hump- 
*ers prevent damage in 
case of collisions and the 
boats are driven in every 



W ■ 


4vMLXj 

P 0 P IT L A tt M Ii (f)l> N I c S 

CATAPULT FOR PLANES IS ^N^JuEERIN 






Two Views of 0 Catapult for Lounqhinu Airplao.cS 
From a Ship; It Ig Lipht i:i Weight, but Has UriiSutil 
Strength and Dependability 


functions by compressed 
air. The testing device is 
an interesting and im- 
portant part of the ma- 
chinery. In brief, it is a 
flywheel and drum with a 


Launching: airplanes from the decks of 
commercial steamers and battleships is 
no longer a novelty, but few persons arc 
acquainted with the catapult apparatus by 
which this is accomplished. In designing 
the equipment for the steamers ' Bremen" 
and il Ettropa*' many engineering difficul- 
ties were solved, and experiments were 
conducted for about three years before a 
satisfactory machine was made. Light 
weight, great strength and dependability 
arc necessary factors for successful op- 
eration, The catapult consists of four 
main parts, the rail bearer, starting skid, 
accelerating unit, or that part which fur- 
nishes the forward movement for the 
plane, and the testing contrivance. The 
rail hearer, or launching way* is a steel 
and iron framework and turns on a pivot, 
ro that the planes can he launched into the 
wind without turning the entire steamer. 
The skid slides on special shoes along the 
rails and to it is attached a cable that 
operates over rollers turned by the acceler- 
ating device, or by the motor unit, which 


L 

cable conned Ion to the skid. To 
the catapult before a plane is launched 
the skid is connected to l lie flywheel 
shot down the rails, If it turns the 
with sufliciem speed, the operators 
that the catapult h working sat Mad 
and the plane can he safely placed on the 
starring skid. 


ROCKETS TO DISPLACE CANNON 






IN FUTURE WARS 

,, . 7 M 

Skyrockets instead of cannon will be 


air without using camion, winch are con- 
sidered almost obsolete because they are 
too clumsy to move, too easily damaged 
and too costly. Skyrockets are easily 
transported and can he landed in a cer- 
tain area by regulating the powder charge. 
Such rockets would contain gases, liquid 
fire, shrapnel or smoke-producers. 

' ( of Cojy ^SLt-VVT-WH-M v 


"sP^cd in future wars, if experiments of 
'^European e ngineers ar e successful. They 
^re maTtiyg tests to 17ml a method of pro- 
pelling explosives accurately through the 





By CHARLES FITZHUGH TALMAN 

rpHE WEATHER BUREAU does more 
^ than predict weather anti record cli- 
mate. It helps the public make an intelli- 
gent and profitable use of both weather 
forecasts and climatic statistics for an end- 
less variety of purposes. 

One of the biggest problems the 
bureau ever tackled was that of cutting 
down the enormous losses sustained by 
merchants tti the shipment of goods sus- 
ceptible to injury bv extreme tempera - 
tu res, including not only foodstuffs but 
also a wide range of other commodities, 
A single cold wave in winter sometimes 
entailed losses of millions of dollars on 
goods in transit and some hot waves En 
summer were almost equally disastrous. 


The temperatures at 

which perishable goods are 
liable to damage vary 
greatly for different com- 
modities; also with their 
condition when shipped, 
the length of time they are 
in transit, and various 
other factors. A large 
fund of information on 
ihesc points and also on 
methods of packing and 
protecting the goods. Col- 
lected from the merchants 
themselves, was digested. 
The next step was to start 
the system of ^shippers' 
forecasts" that is now so 
familiar. These forecasts 
are issued from weather- 
bureau stations during the 
seasons of the year when 
dangerous temperatures 
may occur. This undertak- 
ing proved to be of revolu- 
tionary benefit to the mer- 
cantile world, and the rail- 


C. F. Marvin, Chief OF Weather Bureau, with Map of 
Stations; Below, Inspecting Orchard Heaters 
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ThawEng Ircirt Ore with Steam en Duluth Ore Dock ■ Cold- Weather Forecasts in Spring and Fall Have ftc- 

duced This Expensive Process to a Minimum 


roads have helped to make it effective by 
refusing to accept perishable goodh for 
shipment in ordinary freight cars when 
the forecasts indicate danger of injury. 

A few years ago the weather-bureau 
men at Iriiaca, N „ V,, were asked to study 
methods of spraying fruit trees against 
scab. The spores of this fungus disease 
arc active only when moist. The conclu- 
sion was therefore reached that the right 
time to spray is just before a rain. If 
spraying is done at that time, the fungi 
begirt to grow and are killed by the poison, 
while if the spray is applied in dry weather 
it is wasted, as the fungi are not affected 
by the poison in their inactive stage. The 
outcome of this investigation was that 
the bureau undertook a system of special 
rain forecasts for the apple growers of 
seven counties in New York state, who 
were spending $3,500,000 a year in sp ray- 
ing their trees. 

To jump to another industry and an- 
other part of the country, the iron trade- 
oil the Great Lakes, which is famous for 
its efficient methods, at one time suffered 
serious losses every year through ignoring 
weather. Early and late in the season of 
navigation large quantities of frozen ore 


accumulated on the docks at upper lake 
ports, causing much expense for thawing 
and costly delays in loading vessels. Fi- 
lially the operators took counsel with the 
weather man at Duluth. Under his advice 
they began keeping close watch of the 
temperature forecast- during the colder 
months. Whenever a freeze was in sight, 
only enough ore was shipped from the 
mines to the docks to load vessels ready 
to receive it. Great savings have been 
effected by this plan. 

Within the last two years the weather 
bureau has been carrying on such diverse 
enterprises as making daily dust counts at 
several of its stations for the American 

Society of Heating and Ventilating Engi- 
neers; measuring the thickness of ice de- 
posits on wires for the National Electric 
Light association, and testing the amount 
of pollen in the air at various places for 
an organization engaged in the study of 
hayfever* It is hardly necessary to men- 
tion here such outstanding and well- 
known activities as the aid it renders, 
through special frost-prediction services, 
in the economical use of orchard heaters, 
its studies and forecasts of "fire weather" 
in the forests, and the elaborate services of 
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reports and fort- 
casts recently es- 
tablished along the 
airways for the 
benefit of aviation. 

The story is told 
of a certain Amer- 
ican manufacturer 
of library paste who 
embarked upon ex- 
tensive shipments 
o f la i s p r o d u c t 
abroad without any 
preliminary study 
of climatic condi- 
tions in the foreign 
markets. Some of it 
went to desert re- 
gions of the near 
east, where, on account of excessive evap- 
oration, the paste dried so quickly when 
it was applied that it had no adhesive 
quality. To introduce more moisture at 
ihe time of manufacture would have made 
the paste too thin and subject to spoilage. 
Laboratory experiments were undertaken,. 
si slow-drying paste was developed, and 
the new product turned out to be so much 
better than the old one that today more 
of this paste is sold in the United States 
than anv other. 


El is rare indeed 
that failure to con- 
sider the climatic 
factor in developing 
a new market leads 
to any such happy 
result. Most Ameri- 
can businessmen 
realize that adapta- 
tion to climate is a 
most important con- 
sideration in the sale 
of many commodi- 
ties. Not long ago 
the weather bureau 
aided the General 
Electric company in 
making an elaborate 
analysis of American 
climatic records in order to determine 
the periods of the year when weather call- 
ing for the use of electric fans normally 
prevails. 

The recent rapid growth of weather in- 
surance in its various forms has presented 
the bureau with a number of difficult 
problems. Such enterprises as rain and 
hail insurance arc extremely hazardous 
unless based cm very detailed climatic sta- 
tistics, such as are hardly available at 
present for any part of the country. The 


CSimatLC Chart, Especially Helpful to FirnierS and Fruit 
Growers^ Below, Instrument Shelter on Sfeyscsapei 
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insurance companies can, 
however, u>c to advan- 
tage certain kinds of 
knowledge already pos- 
sessed by meteorologists. 
T h o s w e a t li e r - bu reau 
records s h o w £ li a t the 
great majority of torna- 
does travel in an easterly 
to northeasterly direction 
along a path that may be 


the average dates limit- 
ing the period when con- 
creting can be d n n e 
s a I e I y without c o 1 <1- 
weaOier equipment in all 
p arts o f the U n i t r l! 
States; also the extreme 
dates in exceptional 
years. 

A manufacturer of 
"flexible glue’" requires 
temperature data for all 
parts of the country, as 
this product must he 
made differently for use 
in different climates. 

A chemical manufac- 
turer wants to know of a 
place in the United States, 
with railroad facilities 
and a fair labor supply, 
lun ing the lightest pos.d- 


Above, Observer Consulting Quadruple Register That Makes Continuous 
Record oi Wind Direction and Velocity, Rainfall and Sunshine; i5elgw r Avi- 
ator Consulting Teletype Weather Report 


hundreds of miles long but is rarely more 
than half a mile wide. Hence a company 
writing Igrtiado insurance should distrib- 
ute its risks more or less at right angles to 
this direction, so as to avoid the possibil- 
ity of ruinous losses in any one storm. 

An exploration of weather-bureau cor- 
respondence hies would bring to light a 
veritable gold mine of information sup- 
plied to the public in response to innu- 
merable requests, and furnish striking il- 
lustrations of the many-sided relations be- 
tween weather and the affairs of mankind. 
Here are a few specimen queries that have 
lately received the bureau's attention: 

A large engineering firm wants to know 


Me rainfall and the driest 
air throughout the year; 
these being the ideal con- 
ditions for a plant he Is about to estab- 
lish, 

A posi and fence dealer wants to know 
at what time in the fall the ground freezes 
in different parts of the United States, 

A dealer in summer clothing, including 
strawhats, bathing suits, etc., asks for data 
with which to combat the idea that re- 
tailers should not buy a si raw hat after 
July 1 or a bathing suit after July 15. 

Of course, the problems submitted to 
the weather bureau are not all commercial 
or industrial. Many questions come from 
home seekers and lieal th seekers., Mam- 
are purely domestic, many are purely 
scientific— and many are fantastic. 
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HOW STARS OF THE BIG DIPPER ARE BREAKING UP 



Scientists Have Found That the Rig Dipper in the Sky Is Gradually Breaking Up„ the Stars Composing' 
It Moving in Different Directions as Indicated by Arrows 


The Biff Dipper, most spectacular and 
best-known of the constellations of our 
northern skies, is breaks up up, pulling 
apart, going to smash. Recent astronom- 
ical measurements show that the two 
stars at the opposite ends of the clipper, 
known to the star- wise as Benetnasch and 
Duhhc, arc moving at high velocity in a 
southerly direction, while the inside stars 
are moving as a group uniformly in a 
northerly direction. Because of the re- 
mote distance* of thc-e objects, the move- 
ments are not apparent to the naked eye, 
and no clou In the dipper appears to the 
casual observer very much as it appeared 
lo the Egyptians who luiilt the pyramids. 
But when photographs arc made of the 
constellation through powerful telescope* 
and these measured and compared with 
other photographs over a period of years, 
slight change* in the stellar positions show 
up, These indicate velocities of many 
miles a second, and it is unmistakable that 
in a few thousand years the constellation 
will have shifted its figure so considerably 
that the familiar pattern we know so well 
will be no more. It is commonly said that 
l lie Big Dipper consists nf seven stars, hut 
if you look closely you should be able to 
count eight. The second star from the 


end of the handle shows up as two stars 
to a keen pair of eyes — and indeed the 
ability to see the two without the aid of 
a glass is a test of good eyesight, This 
second star of the dipper was the first 
double star, or binary, ever discovered by 
the unaided eye. The brighter star of the 
pair is Muar. and its smaller twin is 
Alcor. Though these companion stars 
seem almost to touch each other, they are 
in fact separated by a space 1 6,000 times 
the distance between the sun and the 
earth — in round numbers, about one and 
a half million million miles. Mizar is so 
far off, that its light must travel more than 
seventy -five years to reach the earth. 
Duhhc and Merak are generally known as 
"the pointer* 11 because a line drawn from 
Merak through Dubhe points to the North 
Star. Of course, they will no longer be 
reliable pointers after Dubhe lias traveled 
a few thousand years in one direction and 
Merak a few thousand years in another. 
Bui by that time, astronomers say, the 
present North Star will have ceased to be 
the Pole Star, and navigators and sur- 
veyors will no longer be especially in- 
terested in it. Why not? Well, it seems 
that the earth, as it rotates on its polar 
axis, is wabbling in a way that is gradually 
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shifting the position of its axis with ref- 
erence to the stars. It is computed that* 
by about the year 14,000, the bright blue- 
white Vega will be our north-pole star. 


Nf4f A^POW l R ( S SEEN 


- 


AS NEXT GREAT DISCOVERY „ 1 

3d “ft. 


U? / l *f I $ J 

Man has nearly reached the limit lot 
development of steam power and will soon 
discover another and much more efficient 
method of transforming energy to his 
uses. This far-reaching prediction was 
made recently before the world power 

conference in Berlin by G rh fehh — 

Detroit research engineer. Scientists can 


now calculate the limit of power produc- 
tion possible under theory yet to be ap- 
plied, and, in fact, could attain this limit 
etals strong enough to stand the in- 
creasing pressures and temperatures were 
available. Judging from human history, 
a radically different process for power de- 
velopment may be expected before the 
limit with present methods has been quite 
reached, Mr. Hjirshfeld did not indicate 
what the development might be, but ap- 
parently was not considering any possi- 
bilities already projected, such as the 
gathering of heat from the sun, or the 
use of temperature differences between 
surface and deep water in the tropics or 
between sea water and air in the arctic. 


Spectacles That Aid the Deaf; They Have Shields to 
Cup the Ear for Belter Hearing 


EAR SHIELDS ON SPECTACLES 
AID HARD OF HEARING 




NAIL THAT SEALS HOLE MAKES 
ROOFING LAST LONGE 


Cupping the ear with the hand in order 
to hear more clearly is a common practice 
among persons afflicted with defective 
hearing, and this aid is provided without 
the use of the hand in a spectacle attach- 
ment introduced in Germany, The bows 
are arranged with shields of transparent 
material and hold the ears in a cupped 
position, the guards at the same time 
steel head o f a ^ forming an additional chamber to catch 
nail, now on the'^ihe sound. The device can be worn with 
market, is a bit of y comfort and has the advantage of being 
lead that seals the ^without batteries, 
hole w h c n it is 


Underneath 


R ?7/ 

b ath the 




driven in, to pro 
tect against mois-^j, 
ture. The nail is 
especially intend- 
ed for all kinds of 
The nail can be driven through 


FLARES AS WEATHER SIGNALS 
WARN AIRPLANE PILOTS /q $ 


/ 


roofing. 

sheet steel without punching a hole. 


Before radio service was installed along 
an eastern air route, weather signals were 
broadcast to flyers by a system of flares. 
One warned had weather ahead, two 

shown when the pilot was advised 

f[A machine which examines eggs under ^tijland^at once, and three gave the signal 
light, separates them according to size, ^to return to I he base port. The flares 
quality and weight, and counts and datfcit^wcre sufficiently hril.liant to be seen from 


them was exhibited in Germany recently 

n\j 
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high altitudes. 
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placed in a shallow dish of water and the 
cutting permitted to root in the clay, which 
is kept under water at all times. When 
the roots have started, the cutting is 
planted in poor soik The shoot is thus 
kept on a starvation diet and grows but 
little taller than it was at the start. Small 
sticks are arranged to hold the small 
branches out straight. Within a year, the 
dwarfed tree will have assumed the ma- 
ture appearance of one a century old. 
The sprig is not planted in an upright 
position but on a slant and the pot is 
placed with the sprig pointed away from 
the source of the sunlight. In this way, 
the twisted and gnarled stem which char- 
acterizes this type of tree is produced. 
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CAMERAS AIMED LIKE GUNS 
FOR AIR PHOTOGRAPHY 


Sclf-Rotking Crac'lc Contains an Electric Motor, and 
There Arc Dravrera in Base tor Clothing 

ELECTRIC CRADLE FOR INFANT 
RELIEVES MOTHER 

Mothers who spend part of their day in 
rocking die baby now may turn that task 
over to the electric cradle and go about 
their housework. The cradle, consisting 
of a bassinet mounted on an upright 
frame, differs little from the conventional 
kind except that it contains a motor con- 
nect ed to a rocker arm. which functions 
when connected to a light socket. In the 
base of the i-tatid are handy drawers for 
the baby's clothing. 


Cameras are considered almost as im- 
portant as guns in "shooting" objects from 
the clouds, and the instruments are 
mounted with elaborate precision just as 
guns are sighted and fired. One of the 
special services of air photography is in 
bombing from airplanes. The camera 
makes an accurate record of the ground 
to he covered and also helps register ihe 


SECRET OF DWARF JAP PINES 
LIES IN SPECIAL DIET 

A "starvation" diet and a special 1 meth- 
od of planting are secrets of producing 
dwarfed tre>. such arc grown in Japan, 
the miniature specimens being less than a 
foot in height though they may be over 
500 years old. Experts in the botanical 
gardens of < hr* ■_! jrijvci--diy of Eenp^yT ^yanl a 
have been investigating the dwarf pine an 
other trees and have discovered how they 
arc grown. The pine cutting, for in- 
stance, is but three or four inches long at 
the start and is planted in a hall of heavy 
clay, tightly packed about the end that is 
;o form the rAut. The clay ball is then 


Aiming Ortt of the Monster Aerial 

Especially for Artny Use 




hits and misses, so that the bombers can 
improve their marksmanship. 



POPULAR MECHANICS 


397 






Where Monkeys Enjoy Boat Rides and Live in a Log Cabin ; Scene on Monkey Island at the Cincinnati 
EooJo g u: a I Cardens,; the Cabin Marks the Entrance to a Coo] Dry Cave 


AN ISLAND HOME FOR MONKEYS 
IN CINCINNATI 200 

One hundred monkeys in Hie Cinci nnat i 
zoological gardens now make Their liome 
on a special i 'rhiirrTTee e'ri 1 1 y constructed for 
them. Monkey island, in the center of a 
large pool surrounded by a three-foot 
wall sloping inward to keep the monkeys 
from crawling out it they swim to shore, 
is 120 feet long and sixty-live feet across. 
The monkeys can jump fourteen feet, so 
the moat between the island and the wall 
was made twenty-five feet wide, A cabin 

door leads to the entrance of a cave where 
the residents find protection from the 
weather. Small boats, water balls and 
canoes are furnished the monkeys for 
amusement. 


FERTILIZER HELPS TREE MOST 


NE 

Experiment 



io c { 

-onduettfd in (h ejb otanicn. 1 

gardens of the University of Pennsylvania 

show tKaT^fri^ji Lzer sf awr n ihr trr^ 
the most good when it ^ placed aijound 

7>l. 



the circle formed by the outer edges of 
the foliage instead of close to the tree 
trunk, This outer ring roughly marks 
the boundary of the root tips under- 
ground. and this was found to be the best 
place for fertilizer as well as for water. 




CLIP ON POCKET PENCIL SERVES 

AS LETTER OPENER 7 

A 1 1 a c h e d to a 
pencil now on the 
market is a hinged 
clip that not only 
serves to bold the 
pencil to the pock- 
et , but, w h e n 
turned back mi its,. ^ 
hinge, is trails- Y" \ 
formed into a con- 
venient letter 
opener. The clip v 
fits snugly against 
the pocket and is 
~ easily adjusted for 

its double purpose. It maintains tension 
i prac^calLyiule.stLucti^le^ 


/■ 


rrtt 









© Pepin a r Mechanic* 


Front and Part of the Backstage of Theater at Ohth-arttmerjrsu, Scene of the Famous Passion Play; as Matty as 500 Actors Occupy the Stagi : at One Time in Some of 

the Episodes of the Play, Which Consists of Eighteen Acts and Twenty-Five Tableau* 
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ROOM AT SEVENTY 
MAY STILL BE 


COLD / 0 p. 

A 1 1 li o u g h the room 
thermometer may regis- 
ter seventy degrees on a 
winter day. the occupants 
may still he too cold for 
c o m fort. P ro! A. C . 

lYilhrfl ri m] y Lt-K r^tz. 
of the University of Illi- 
nois, recently explained 
why this is so and pointed 
out the need lor more 
efficient t e m p e r a t vi r e 
measurements during the 
winter in the average 
home. Under the prac- 
tice of most heating cal- 
cu la t j ons , tc m p era f u res 

are generally taken at the 
“breathing line." or about 
five feet from the floor. 
But this is not a fair meas- 
ure during intense cold 
because, in many homes, 
the inside surfaces of ex- 
posed walls, windows and 
other units are radiating 
cold that definitely affects 


Pilot Climbing aboard Vessel to Guide 1 1 into Pori; Scaling Use Ladder 1* 

Not Always an Easy Task, Especially in Rough Ssa 



the occupants of the 
rooms. For instance, at two feet dx inches 
above the floor, the “comfort line," the 
temperature i_s generally lower than it is 
at the breathing line. 


CLIMBING UP “JACOB’S LADDER' 
TESTS PILOT'S SKILL 


PORTABLE PLAYER FOR PIANO 

?>■ 


FITS IN SMALL CASE a ^ 


Quickly attached 
to an ordinary pi- 
ano, a portable 
player arrangement, 
devised by a British 
inventor, opiates 
directly upori the 
keyboard over a 
range of eighty! five 
notes. Its pneu- 
matic action/ ma- 
nipulates the /keys 
as a roll is unwound. 
The outfit \yetghs 
less than mos 
able radio set 


port- 


Pilots who conduct ocean liners to their 
piers through the maze of traffic in New 
York harbor face their first test oi skill 
when they meet the incoming vessel in a 
small boat and clamber up the side of a 

swaying “Jacob’s 




A Infbltor with Player U 

uUfl/ K ' ys £<>l 


Tli at Is Adiwated *>n To-p 
Automatic Operation 


Wmji 

? f ; iTft-A /tm \/d ( 


ladder" lowered to 
them from the ship, 
fur, seamen though 
they are, they have 
not all the monkey- 
like agility of the 
old-fashioned sailor. 
An unusual photo- 
graph, taken from 
above, was recently 
made of such a feat 
as the pilot boarded 
the new Grace liner 
“Santa Clara, ‘ after 
its trial trip from 
Camden, 
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e noise of the speeding train not offer- 
ing the amount of interference naturally 
expected. Silent movies for trains arc 
quite commonplace, and the successful 
tests with the talkies led railroad officials 
to predict that the sound -insulated movie 
car soon may be as much a part of the 
equipment of a transcontinental train as 
the diner. 




Automobile Table Us<?ij as Footrest 
Extended toe Service in the Car 


Folding 


and 


FOLDING TABLE IN AUTOMOBILE 
ALSO SERVES AS FOOTREST 

Used as a rest for the feet when closed, 
a folding table that may be set up in a 
few seconds, in the rear of the front seats 
of the automobile, has been introduced. 
If desired, the table may be taken out of 
the car and set upon the ground. It 
is light in weight, sturdy, and simple to 
adjust, and provides ample leg room. 


POWDER SERVES AS COUPLING 
INSTEAD OF GEAR SHIFT 

As a substitute for the ordinary gear- 
shift systems, the peculiar properties of a 
fine metal powder have been utilized by 
two Swedish inventors in an elastic cou- 
pling device for a wide variety of machine- 
shop and other units. The device con- 
sists of a double cylinder, one part of 
which is fixed to the motor axle and the 
other, a shell that contains the metal pow- 
der, inclosed by another cylinder, is at- 
tached to the driven shaft. When set in 
motion, the powder is thrown around un- 
til it gradually builds up enough pressure 
to establish a firm cohesion between the 
two cylinders, locking them together in 
a strong grip, thus eliminating the need of 
the usual gear shift, The coupler has 
been subjected to severe tests and is ex~ 
peeled to be of chief use in connection 
with gasoline engines employed in the 
iron and stone industries as well as in 
textile, printing and other manufacturing 


TALKING FILM SHOWN ON TRAIN 
TO ENTERTAIN PASSENGERS 

^ Talking movies recently were exhibited 

for the first time aboard a moving train 
in experiments by th-y Chics. : o and Nor til- 
western railway to determine Oiele^ibil" 
it y of offering sound films in special movie 
cars for the entertainment of passengers 
on some of the limited trains. In the 
tests, an ordinary day coach and a stand- 
ard portable projecting machine and 
sound equipment were used, and even 
with this experimental arrangement, mu- 
sic, conversation anti sound effects were 
received clearly and plainly by passengers, 


Sectional View af the Gear-Shift Substitute, and Device 
Employed on Cream Separator 


activities. The start is made smoothly 
and easily and considerable economy is 
effected, it is claimed, through a reduction 
power lojifes. . r , ,, 


/ 
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All Available Fire Apparatus Is Brought into the Oil Field When a Disastrous Bls?e Starts; Close View of a 

Blazing Gusher in the Santa Fe Springs Area 
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Drilling for OU under the Sea 
Has Keen in Progress for Sev- 
eral Years and Has Yielded 
Large Returns l in This Photo- 
graph, Are Shewn a Completed 
Dntk and Two Wells in Opera- 
tion, While, at the Extreme 
Right, the Dark Is Being Ex- 
tended in Order That a Third 
Hole May Be Dug in the Floor 
oi the Pacific 


Harnessing an Oil Wgl! and Directing 
Its Plow Are the Important Steps After 
the Drills Have Struck "Black Gold"; 
the Course of This Wrl!, like That ef a 
River, Is Being Changed hy Sen dim*: Li 
through an Underground Pipe 255 Feel 
from the Mouth 
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Huge Qit Tanker 
Loading in Los 
Angeles Harbor 
through Extension 
Pipe Line, snej, 
Below, Fighting 
act Oil Fire; the 
Men Wear Ashes- 
l os Suits and Drug 
Their Lines as 
Near the Blazing 
Geyser as They 
Car.; tu Protect 
the Oil Fictds 
More Adequately 
from Fire, Engi- 
ne era Have 3.)e- 
if eloped Chemical 
and Other Means 
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Frein a Roaring Deluge of 
Flame, an Oil Well la 
Transformed to a H arm- 
less- Looking pipe in (he 
Ground, as Shown Above; 
the Mouth of a WeEl Thai 
Had Biased for More than 
Seven Weeks Before It 
Was Sllccesofully Capped 
■with tine Fitting a Illustrat- 
ed; Below, a Gas Well on 
Fire in the Santa Fe Springs 
Area, California ; White a 
B Sating Well Alone Often 
Means a Loss of Fortunes* 
the Fire Is Particularly 
Feared for What It May 
Dq to the Surrounding Der* 
ricks, and Buildings 


i 

*■ 
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Part of a Submarine Pipe Line Being 
Laid under the Pact fie off the Cali- 
fornia Coast; the Lengths Are Towed 
into Position, -on a Sand Sled, ar:d Ccm- 

] Lections Arc Made to the Siucl J,i:n,: 


JUW 1 

■. ^ w 
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Above, an Unusual Vsvw oE 
the Inside of a Storage Tank; 
Its Ennrmons Size — ll Will 
Hold 134..0CH) Barrels — Is Ap- 
parent^ from the figure of (he 
Mail in the Center \ Below, 
Laying a Fine Line from 
Ketlkman Hills to the Buena 
Vista Hills Field in Califo-nLa, 
it Distance oi Seventy Miles; 
Hundreds of Miles of Similar 
Lines Now Supply the Cities 
with Gas and Oil 


by Hose for Fillisift the Tankers 
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The Beauty t?t a Gas- Well 
Fire at Night May Be En- 
joyed by Residents for Many 
Miles Around, bui It Is a 
Nightmare for Producers and 
Driller*;: Such a Conflagra- 

tion Stuffs Activities in a 
Large Part of Any Crowded 
Oil Field; at Left, After a 
Well Is Brought In and Put 
on the Pump, Operators Re- 
cord the Gas Prtssiire Ltt the 
Hole U> Determine the Vol- 
ume of Gas and i he Capacity 
of the Well; with a Gas Re- 
•, order Attached by a Flexible 
Hose to the Top of the Well, 
Readings* Are Available at 
Any Time' Devices Such as 
These Arc of Proved Value, 
but Their Development ami 
Use Have Added to the Cost 
of the Oil- Drilling Business. 
One of ihe Most Expensive :rt 
the Enlirc Mining Field 


j 
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Aster Lsyatig a Pipe Lint u> Carry Natural Gas. the Crew 
BEows Gas down Line l* Clear Out Any Obstructions, as 
Shown Above; at Right, Swivel, Kelley and Mud Pipe; the 
Swivel Holds the Square Pipe, or Kelley, Which Revolves and 
Ain» the Eit Which Drills the Hole; the Mud Hose Leads }Wxid 
through Pump Back mio Hole; Below, Oil Derrieki in a 
Residential District 
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Inset, Large Pita, Same Measuring ?"fore Than Twa 
Feet Alrosa* Arc Uaed tij Start drilling a Deep WelE; 
Later the Pstft May Measure as Little as Two Trs: li-r-s 
as Hole DimipEshcsj Below, 3 Tank-Car Fire 


~-n>» 
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Above, Members of the Drill! ng Crew- 
Arc Breaking Sections as Each Length 
Is Pulled from the Hole ; a Derrick Man 
St amis Above ott the Platform 10 Stack 
(he Pipe as It Comes from the Hole ; at 
Left. Gas Press Lire When a New Well 
Comes In Sometimes Shoot* the Oil 
Hundreds of Feet into the Air; This Is 
a Typical 1 11 us! rat ion of Such an Oc- 
currence; Preparing far the- Flow of Oil 
Is in Important Preliminary to the Com- 
pletion of the Well; Temporary Sumps 
or Basins Are Scooped tip Out of Earth. 
Ed Catch the l-'low and Save as Much as 
Possible, Until the Weil Can Be Brought 
under Complete Control; a Powerful 
Gusher. Such as This. May Wreck the 
Derrick and Much of the Drilling Ma- 
chinery Unless Preparations Are Made 
in Time 




^UrvVL, C* 

\/6jk U / 
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Left. Dcvihf. Put in Smalt 
Section of Ca£jrtg and Lowered 
into a Wei!. A nt a a* ii_ iU*F¥c:yor 
and Indicates, by Degrees the 
Inclination of the HoSe from 
the Vertical Path; the Instru- 
McasUrcs Both the In- 
nation ;md Direction in 
Which the Well ’‘Wanders'" ; 
Casts Arc on Record in Which 
Wells. Drilled on Adjoining 
Property, Have Mel Hundreds 
of Feet boJow the Surface, Ke- 
quiiiog a Cessation of Drilling 
or Causing Conflict as to the 
Ownership of the Oit if It U 
Found ; ft plow, a Portable Foam 
ower._ Carried in Sections, tt 
One of the Latest Weapons for 
Fighting Fires in Oil- Tank 
Areas; the Tower, When Erett- 
ed. Enables the Fighters to 
Pump Fire-ExtinjfLiisihtni; Foam 
on the SurFace of the Oil; the 
Tower May Be Erected Perma- 
nently on the Tank as Shown 
Her*, by Fastening It with 
C 3 bleu and Pulley-g, So That It 
May Be Hoisted Lfp like a Tele- 
phone Polo When It Is Needed; 
Foam Has Been Found Effec- 
tive J 1 > Many Btaeefl, as It Liter- 
ally Smothers the Fire by Shut- 
ting Off the Oxygen Supply 


I - 
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Above. Tankers Being Loaded 
ii Oil %V h ich Is Flowing 
through the Pip® Line Seen in 
I fie Foreground; the Man Direct- 
ly Above Is Holding the ’'Me- 
Chanical Broinii" oF the Oil Field, 
i he Core Lit Whose Sharp Teeth 
Bite Out Samples of Earth for 
the Oil Prospectors to Tent; Be- 
1i>w. Hauling «n Oil-Line Hose 
aboard a Barge E&r Cleaning; 
Flexible Lrji^thy like Tbi* Tap 
the Main Oil Line, for Supplying 
the Tankers, Leaded with a Flow 
That May Gome from Welts 
Many Milos Away 
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Where Man Has Riddled the K a r i ]i in the 
Search for Black Gold; View, of Part of 
the Derricks and Tanks of a Rich Field in 
California 


Members 01" a WeiE Gang Spinning £n 3 
Length of Drill Pipe over a New Dc-tp. 
Zone Well at Santa Fe Springs^ Cali- 
fornia.; :he Huge Tongs, Used in Tight- 
ening the Connection . Are just Being 
Swung into Place; This la One Reason 
Why a Deep Well Cannot Be Drilled 
in a Day 
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The Last Stand ! Oil Wells Have Spread Out 
All over Famous Signal Hill* near Lang Beach, 
California, and Now Completely Encircle the 
Old Crmeicry nnd Its Beautiful PaLms, Lying 
Halfway down Its Western Slope; at Rigiht, 
Removing Core Bit from Core Barrel with ,1 
Chain Tong; the Core Bit and Barrel Are Uaetl 
to Cut Out Samples at the Bottom of the- H'jle 
for Study by Geologists; the Bit Rotates 
and Bitei a Sample Column Width Is Then 
Drawn Up; Scientific Propped in g Has Re- 
moved Much of the Guesswork in Hunting: for 
Oil, ihc Presence of Which Can De Detected 
by the fv‘>:E Formation, the Slope qE’ the Strata 
and by Other Indications Easily Interpreted 
by the Trained Geologist; There fs Still Plenty 
uf "Luck" in the Work; Oil M,iy Be Found 
in Many Place*, hut Does It E*iil in Sufficient 
Quantities to Justify Drilling and Commercial 
Production? Fortunes Have Beau Won and 
Lost in Answering the Question 
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Looking Up inside One of the 3 20- Foot 
StCf;] Derricks Used ter l>««p-&ne 
We] l Drilling at Santa Fe Springs. 
California; the Steel Structures Are Re- 
inforced like Steel Skyscrapers, 39 
They Must Support Heavy Weights; 
at Left* Measuring the Full per Round 
on the Pumping Rod After the Hole 
Hat Been Completed : Pumping Be- 
comes a Serious and Complicated Prob- 
lem h; Deep Wells. For Excessive Pull 
May Separate the Machinery 



Below. Welders Riveting Twenty- Inch Stovepipe 
Casing before Lowering It into the Hole; This 
Casing Serves as a Guide for Later Drilling ; at 
Right. Setting the Slips, the Wedges That Sup- 
port the Pipe Temporarily While It Is Being 
Pulled Upward from the Hole 





I’OPULAR MECHANICS 


415 



Drilling a Tunnel 10 a Well to 
Permit Gapping It during a Fire: 
Several OulklS Were Made be- 
low the Surface to Diminish the 
Force of lit* Oil and Gas, and Su 
Give an Opportunity for Shutting 
Down the Well; at Left, be- 
neath This Derrick Is a Welt oF 
Record Depth; the Standard Mas- 
cot So. 1 : It Is 9 , $29 Feet Deep 
3 rtd Required 4 5 a Jistys to Ui-ill 


Members uF the Drilling 
Crew Holding the Slips 
Which Wedge against the 
33 rill Pipe, Preparatory to 
Joining New Lengths to 
If; They Are Getting 
Ready to Pul! the Pipe; 
When One Stand Is 
Pulled, the Elevator Is 
Loosened imd the Pipe 
Slacked, against One Side 
Mt the Rigging ; When 
Wells Descend More Than 
a Mite In Depth, a? Many 
tit Them Do, the Problem 
of Handling the Casing 
for So Deep a Hole la an 
Expensive Otie 
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Divt- Descending to Tie Hose to Pipe Line below 
Quean, and, Above. Kemorkalle PhntoErapb of 
Explosion of Gas anti Oil at Top of 100-Foot Steel 
Perrh-k; the Resulting Fire Burned for Tweru”- 
Four Hours; the Well Had Been "Shot/’ with 
HhFoglycerin-e .'jocI Spark from a Piero of Flying 
Flint Rook Is Believed to Have Caused the CV'4 
and QQ tc Ignite 
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ON TOP OF 
BIBLE CITY TO BE 
EXCAVATED +A 1? 
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Ruins of the palace 
which once rose above the 
Canaan he royal city of 
Kirjath-Sepher arc being 
excavated. The city fig- 
ures in Biblical record as 
the town which Caleb so 
desired to capture from 
the Canaanites that he 
offered h i s daughter's 
hand to the Israelite who 
would take the strong- 
hold. The mound which 
represents this historic 
city lies about fifty miles 
south of Jerusalem. Ruins 
of six settlements in layers one above the 
other, have been found in earlier expedi- 
tions, Kirjath-Sepher means "book town/ 1 
but so far no library lias been found. 


The Latest Typ* of River Towboat at Its Successful Launchings It Is 

Electrically Powered 


ELECTRIC-POWERED TOWBOAT 
TAKES TO THE RIVER 


STEEL NET GUARDS MOTORISTS 
1 FROM ROCKS IN BLASTS*^ ( 

Traffic was not interrupted and motor- 
were protected during blasting along 
a stretch near the Columbia river highway 
by erecting a strongTsteel netT5Ffween7ngh 
poles beside the rcrad to shield cars from 
Hying rocks. The net also saved the road 
surface from dama 1 ** 

1 fi H -n V T w- 


The first turbo-electric river towboat re- 
cently was launched and underwent suc- 
cessful tests at Charleston, \V. Ya. The 
launching afforded an opportunity for an 
unusual picture of the modern freight en- 
gine of the river which was snapped jusi 
as the big boat made its first mighty splash 
as it took the water. 


d 


How Steel Met 


on Poles Protocis 
Fljrinj Rocks 


Motorists from 


WEEVIL AND WEATHER DATA 
FORETELL COTTON CROP /6 

Scientists are able to predict how much 
cotton vvill be produced, months in ad- 
vance. by studying weather conditions and 
estimating the numbers of boll weevils 
that have hibernated during the previous 
winter* The predictions are based on 
thousands of weather reports from the 
many stations in the cotton brlt by a proc- 
ess developed during the last twenty-one 
years, and the weather conditions permit 
an estimate as to the numbers of weevils 
that have been produced during a sum- 
mer. how many have survived the winter 
or have been killed because of unusual cold 
or dryness. In 1926* the predicted total 
cotton crop was about the same as the 
actual production. In 1921, a year of an 
unusually low yield, there was an error of 
only seven per cent in the estimate, while 
in 192R the prediction was bi^t three per 
less than ili£ actual loti 
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and these convert the clouds into 
larger drops causing them to dis- 
solve or condense into rain. The 
successful experiment was con- 
ducted over the Zuyder Zee, the 
dry ice being sprayed on thick 
masses of clouds which yielded a 
local drizzle, Fortner tests had 
been unsuccessful because of ad- 





it igti Water Tower la Aid in Fighting 
Sixty- Five Fet-i Hi tli an<r] 


Furnishing moist air at evert 
temperature for the entire home, 
a humidifier made for attachment 
to any kind of furnace or heating 
plant, is entirely automatic in op- 
eration. It consists essentially of 
a series of pipes leading from the 
TALL WATER TOWER TO FIGHT water supply into the furnace, through a 
FIRES IN SKYSCRAPERS , steamer and then to a grating in the floor, 

^HThe water feed is governed Jiy a control 
To battle fires in skyscrapers, a lofty^^iiye, which, once _ Q 
sixty-five-foot water tower recently was i^Xrequires no 
tested in New York. It is equipped with ^ further attention, 
four nozzles* capable of shooting 38*000^ There are no mo v- 


ga lions of water a minute lor a distance's ing parft^ to get 
of 175 feet. '>*_j>ut of ortTHj and 

^overflow pi 

lid any danger 
damage from 
source. There 


CLOUDS SPRAYED WITH DRY ICE 
MADE TO YIELD RAIN 


After several failures, a Dutch scie 
has 


list ^ is only one outlet. 
"Tv ^hut even distribu- 


succeeded in produrtitg^ rain 
throwing dry-ice powder on clouds from ^ Mion of humidity 
an airplane. The falling panicles of sotid'-oto all rooms is ef- 
carbon dioxide, used as a refrigerant, be-^Sfected by cnnvec- 
come laden with electricity, transforming tion air currents. Tests have shown that 


them 

Q. 


numb erics 


drop 


VC t 


tLt 


its use 
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verse weather conditions or lack 
of the right kind of clouds, Scien- 
tists believe that it also wilt be 
possible to produce artificial 
clouds to furnish the rain by 
means of an ammonia or chlorine 
combination. Actually* however, 
the experiments have been con- 
ducted with a view to furnishing 
more sunshine rather than more 
rain. By throwing dry-ice pow- 
der on clouds and mist in the 
early morning* the sky can he 
cleared for the rest of the day. 
Fogs and frosts may be attacked 
in the same way. 

^atWomatic humidifier 
SUITS ANY FURNACE 


* 
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NEW JOBS FOR ELECTRICITY 
FOUND ON FARMS m 'K 


Not content merely to substitute for 
mechanical a ml man power on 1 he farm, 
electricity is finding new and exclusive 
ways in which it can bring to agriculture 
advantages of research corresponding to 
those enjoyed by industry, Electric lubri- 
cation of the soil to make plowing easier, 
treatment of ensilage so that :t will keep 
better, the heating of hotbed soil with 
electricity, and putting crops under elec- 
tric discharges and under ultraviolet and 
white light to increase yield, are subjects 
of recent research. Water already in the 
soil is the lubricant for plowing. It is 
drawn to the. moldboard of the plow by 
making that the negative terminal of an 
electric circuit. The coulter, insulated 
from the framework, is the positive ter- 
minal, Field experiments show that the 
force required to pul! the plow is reduced 
cverv time the current is turned on. 


La&5P5 Dc-signed to Help Night 

'orkers 


Elec uric^H? Lighted 


ELECTRIC-LIGHT EYEGLASSES 
AID NIGHT WORKERS 


BOAT-RACE STARTING CLOCK 
FIRES OFF CANNON^ , / 


Devised especially for persons compelled 
to do much reading at night, eyeglasses in- 
troduced by a German firm have electric 
1 nu lbs on each end of the frame. They are 
supplied with current from a battery which 
can he carried in the pocket. 


To insure better starting of boat races, 
an official of an eastern outboard associa- 
tion has introduced an efficient dock w hich 
does three things at once. It points to the 
"Go” signal, dtps the starting dag and 
fires off a cannon. The dial is about six 
feet in diameter, and the apparatus weighs 
less than seventy pounds. 


TEST WARMTH OF OVERCOATS 
ON REFRIGERATING COILS /Q ( 

How warm is your overcoat? An east- 
ern firm is able to give an exact answer by 
wrapping the garment around a heating 
unit in a test machine, turning on the re- 
frigerating coils, starting a fan and then «, 
reading the degree of the coat's resistance \ 
to lltc cold on special dials. The heating* ■ 
unit is held at body temperature and the * 
amount of heat supplied to it is measured * 
electrically, A wind velocity of twenty-^ 
five miles an hour can be created by th£*N 
fan, and tile coils are able to reduce tbtr^ 
temperature to twenty degrees Fahrcn- 
heit. The measuring apparatus shows**! 
how many heat units are allowed to pass 
through the various kinds of cloth tested. 1 
Curly- faced overcoating passes slightly 1 
over two units every hour for every degree 
difference in temperature between the heat i 
unit and the surrounding air, and Alaska* 5 * 
sea! less than two. 


Giant Clock for Boat Races Which Dips Jfie Starting 
Flag, and Fires the Gun p 





feet, and I’ll lei y* hi try your band 
at lilt' crinmit>. Kmv follow 
through and watch what happens 
to the nose of the plane as we 
take off and as we land/' 

I nodded, the motor barked as 
he advanced the throttle to taxi 
into the wind, ami ! wondered 
how this adventure cd learning to 
fly would end, I am thirty -nine 
years old, T don’t drive a car. I 
have possibly less than t he aver- 
age knowledge of motors. Of 
aeronautics and the airplane. I 
k n o w I i 1 1 1 v. i an a n * < iTi cr m a n 
like myself, familiar chiefly with 
typewriters and a notebook, mass 
ter the control* uf a sky-speeding 
plane ? Jhu they say it’-, easy to 
learn to flv. Well, we ll see, I re- 
flected as the plane lifted on this, 
the start of twenty hours in the 
skies to win a private pilot's 11* 
cense. 


Pilot Myers Using- the Speaking Tube; It'ft E-iisy to Hear Him 
Even above the Roar of the Motor; Below.-, There’s a Trick to 
Getting into the Shijr-— ai First 

By PAUL D. PADDOCK 


ii T 'LL take off. fly around the held once 
* and land/' .said Pilot Myers. “Then 
111 ask you if you're comfortable. If yon 
are, well take off again, go up about 2,000 


Lifebelt snugly fastened about the waist. 
Right band on the stick, held gently be- 
tween the thumb and first two fingers. 
Feet on the rudder pedals. Parachute 


% 
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Students, Instructors and Others Are Interested Observers during a Department of Commerce Test for 
Licenses, When Candidates Must Satisfy the Inspector That They Have Mastered the Course 


snugly, but not too tightly, buckled and 
forming a comfortable cushion in the seat, 
which can be raised or lowered until you 
can just see the tips of the top engine- 
valve covers over the nose of the plane* 

Sit easily and relax. Enjoy yourself ! 
Don't grow tense. How valuable that 
advice proved and how much it helps in 
learning to fly* Wear comfortable cloth- 
ing, especially an easy pair of shoes. You 
cannot fly well if your feet hurt. 

Learning to fly today is a progressive 
process of trying to do exactly as you are 
told, using your senses and keeping both 
mind and body relaxed although instantly 
obedient* Its keenly interest tug, it f s great 
sport as well as a profound and absorbing 
study. 

Fhe plane stops* It is now facing square- 
ly into the wind* the proper position for 
a take-off, Myers advances the throttle 
all the way forward. That's "giving it the 
gun," With a mighty roar, the engine 
responds. The ship moves. As it starts, 
the pilot puls the stick Ieit forward. That 
moves the elevator at the rear of the plane 


anti brings the tail up and off the ground 
so that we can gain speed more quickly. 
The brown dirt of the landing field goes 
blurring by and I can feel Myers kicking 
the rudder pedals, first this one and now 
that* to keep the plane going straight 
ahead. Remember that rudder. It’s the 
most important part of the take-off, Back 
comes the stick, easily and slowly of its 
own accord, and* before I realize it, the 
crunching and bouncing of the landing 
wheels have stopped and we are in the air. 

Full throttle for the take-off and the 
initial climb, but when we have reached a 
height of 500 feet or so, Myers eases back 
on the throttle until the tachometer shows 
the propeller .-peed to be about 1 .500 revo- 
lutions per minute, the proper speed for 
cruising* and as we level off for straight 
flying, the nose of the ship comes down on 
the horizon* A gentle turn, and we are 
gliding down for the landing. 

"We start our glide at the proper dis- 
tance for making the field*” says Myers 
through the speaking tube. I can hear 
him plainly now* for he throttled the en- 
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A Good Way to Hold the Stick, tightly, between the Thumb and 
First Two Fin gets Only, to Keep from Grasping It 


gine (lawn to make the glide, and about 
the only noise is the musical whine of the 
wind through the wires. “When we arc 
about thirty feet above the ground and 
over the field, we start to slow down tike 
this.' 1 He moved the stick hack gently, a 
mere fraction of an inch. The nose of the 
plane came up slightly and we were flying 
level. The speed slackened and the ship 
settled perceptibly, “We’re sinking a bit ; 
(eel it?” Myers continued. “Every time 
we fed the ship sink, we pull back a bit 
more on the stick. So. A little more, 
more, and now all the way hack!” As he 
spoke, the “Fledgling” softly floated down 
on three points, both wheels and the tail 
skid simultaneously — a perfect landing — 
and we rolled to a gentle stop. 

Then he gave me one of my first and 


most important warnings. "I told 
you to follow through with your 
hands on the controls,” he said. 
“That was all right. But on that 
landing you were pushing against 
the stick, weren't you? I could 
feel you Opposing me. Never 
do that. Don’t grasp the stick 
tightly and don't ever try to exert 
pressure on the controls when the 
instructor has them." 

Instinctively, as the ground was 
coining up to meet us on the laud- 
ing, I had been pushing on the 
stick. The wrong way too; a sort 
of blind effort to keep the ground 
from coming up, but from that 
moment on, I always tried to 
handle the stick as though it were 
an eggshell. 

Again wc wheeled into the wind 
and soon were climbing for the 
next and last part of this absorb- 
ing lesson. 

“I want you to get acquainted with the 
country around here,” said Myers, when 
we had gained 500 feet or so of altitude 
and lie had throttled the engine down to 
cruising speed. “There's our field just 
below us, The golfcotirse is at the right, 
and over there’s the lake. Take a good 
look around. It will help you in keeping 
your hearings/ 1 

Suddenly the stick shook briskly, the 
signal for attention. Myers jerked his 
thumb back at me, the sign for me to take 
the controls, 

“I want you to become familiar with the 
three positions of the ship when il is flying 
level, when it is climbing and when glid- 
ing/' spoke Myers, "Push forward slightly 
on the stick." 

I did so and down went the plane's nose. 
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Sketch of Take-Off Positions with Diaifratn of Stick Movements e Far Forward as the Plane Starts, Then Back 

Gradually of Its Own Accord as Plane Gathers Speed 
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Your Parachute Should Be Comfortably hut Correctly Adjusted,, 
Pilot Anderson Cautions; He Holds t Si e Rinp in His Left Hand 


"Pull back a 1 5 1 ll-e was the next 
command. 1 obeyed but over- 
controlled. Up shot our plane at 
a steep angle that seemed to verge 
on a stall, but Myers firmly and 
quickly corrected my blunder and 
we were flying level again. 

You're holding the stick too 
tight,” he cautioned, “Don’t 
squeeze it and don't move it so 
fast or so far. Take it easy," 

I pulled back gently at the next 
order and we climbed gently. 

Back to neutral again and then 
forward a bit for a glide position* 

How easy it was. No work at 
all. The "Fledgling" weighed more 
than a ton, but I could have ma- 
neuvered the stick with a little 
Unger that day. 

"Notice, iti level position, that 
the nose of the plane is right on 
the horizon/ 5 said Myers. “Take 
a look at the wings. They should 
he level with respect to the horizon, paral- 
lel to it. You can see some sky ami some 
land between the wings, about half ot 
each. Remember, the horizon is your 
guiding line at all times. In level flying, 
t lie nose of the plane should be right on 
that mark.” 

Before climbing out of the ship, you go 
over every detail of the lesson with the in- 
structor, a practice followed after every 
hop. Then you walk back to the school 
office, glowing as though you had had a 
shower bath and a rub-down. Twenty 
minutes in the skies, at a speed of eighty 
miles an hour or so, have set the blood 
tingling and the mind working. 

Before this first lesson, I had taken the 
important step that every candidate for a 
flying license must take* the physical ex- 
amination. Dr. W. P. MacCracken, one 


of the physicians delegated by the depart- 
ment of commerce to examine pilots and 
candidates for student permits, gave me 
a general health, eve and ear examination 
and explained that the tests for a private 
pilot’s license are essentially the same as 
for the other grades of licenses, except 
that they are not so rigid as to the passing 
grade. You are asked to stand on one 
foot, dose your eyes and raise the other 
foot without losing your balance, walk 
backward with your eyes closed and 
"drive the ponies." This is an interesting 
te>t of depth perception* ilic idea being to 
stand at twenty feet and, with cords, try 
to pull a movable perpendicular bar, ad- 
justed inside a small cabinet with an open- 
ing at one end, until it appears to he ex- 
actly opposite a stationary h, r ir of the same 

height and size* You are asked questions 



Tin; Kumclartl OH Cci. 

Further Positiqns in the Take-Off; Three Stages of the Initial Climb with the- Stick Slightly Back; Note 

Positions of Elevator at Bear of Plane 


424 1 


POPULAR MECHANICS 



Where the "Kiwis, ’ f ihe &n:d(;iii Beginners, Settle Aviation Problem? While 
Waiting Their Turn for a Hop; Watching a Felluw Student Land 


about your disposition, what you like and 
dislike, and if you lose your temper easily. 
All these questions reveal facts important 
to the business of flying and are calculated 
to reveal any fundamental defect that 
might interfere with your progress, 

" You're likely to think that the ground 
is closer than it is when you're landing, 11 
Doctor MacCracken told me after my eye 
and depth-perception tests. "You may 
have a tendency, for that reason, to 'pan- 
cake' in or land too hard. Watch out for 
that/' I bad passed the examination by a 
safe margin, but was glad of this extra bit 
of caution, and the doctor's prophecy 
proved correct, although l had little 


trouble when I found out 
where to look when land- 
mg. 

From the first flying 
lesson, the work p en- 
grossed in short* twenty 
or thirty-minute sessions 
to turns and banks, prac- 
tice on t a k e-offs and 
1 a n d i 11 gs , “cutting pat- 
terns” around the field 
each time; that is, Hying 
a prescribed course with 
turns at the proper points 
and, as a thrilling inter- 
lude to the general pro- 
gram, an introduction to 
stalls and spins. 

On banks and turns, 
the problem is to start t he 
ship around in the desired 
direction with the rudder, 
at the same time using the 
stick to hank the plane, 
that is, Eip the wings at 
the proper angle to pre- 
vent skidding. The trick 
on the turns is to apply 
the proper amount of rudder and stick 
and to synchronize the two. 

To make a left turn you move the stick 
to the left and apply left rudder, that is 
move the left rudder pedal forward at the 
same time. Moving the stick sideways 
changes the position of the ailerons and 
thus tips vour wings. For a left turn, 
for instance, you want the left wing in- 
clined downward and the right wing up- 
ward, providing a bank. Moving Lhe stick 
sideways to the left accomplishes this. 
Press left rudder at the same time and 
you turn to the left. To recover and fly 
straight again, rudder and stick are moved 
to the right, that is, right rudder is pressed 



To Climb, You Pull Back on the Stiuk; the Movement Lifts the Elevator 39 •Sketch Shows, Causing the Nqsc 
of the Plane to Rise; a Slight Pull I? Usually Enough 
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Every Word from Your Instructor Counts; Ask Him Every QueS' 
t io n That Enters Your Mind; He Is Gl«4 to Help You 


forward and the stick brought 
back to the right until the wings 
are level once more* The move- 
ments must be synchronized and 
the proper amount of each control 
administered. Another tendency 
gives most beginners troubles 
with banks and turns. There is 
some difficulty in keeping the nose 
of the ship on the horizon, in 
moving the stick to the side, there 
is a likelihood of pulling it back 
or pushing it forward at the same 
time, resulting in a climb or a 
dive with loss of altitude. Skid- 
ding announces itself by a blast of 
air on the side of the face on the 
outside of the turn. 

With every lesson, I was given 
additional work on take-offs and 
landings. There was a big thrill 
in taking the ship off alone, but 
before I managed a successful 
take-off, I made the serious mis- 
take of kicking the wrong rudder 
pedal once or twice. Before it 
has acquired flying speed, the ship 
steers clumsily. In other words, 
the rudder must be moved hard and (jttickly 
on the take-off to get response. If the 
ship noses to the right, kick left rudder. If 
it noses to the left, apply right rudder. 
Aim at a tree or some other object and 
steer straight for it, taking care not to let 
the plane begin to swerve any great 
extent, in order to prevent its getting out 
of control. 

Wrong application of the rudder on the 
take-off might spell disaster. It would send 
the plane around into a turn, one wing 
might strike and an upset would he the 
probable result. The stick is compara- 
tively easy to manage after it has been put 
forward at the start to get the tail off the 


ground. It comes hack naturally and the 
''Fledgling" will lly itself off the ground 
so there's not so much to worry about as 
to when to pull back on the stick for the 
climb. But the rudder is the important 
problem. Ships will fly themselves off, 
providing they’re steered properly, 

^It's too bumpy for take-offs and land- 
ings," said Myers one breezy afternoon. 
*T think we d better fly up a little better 
than 2,000 feet or so and do some stalls 
and spins,” 

He looked at me keenly and grinned. I 
had been expecting them. Here they 
were. What would they be like? 

(Tq Be Continued) 



Here the Stick Is Bchg Moved Forward to Descend as tn a Glide; the Elevator Is Lowered as Shown, 

Tipping the Most of the Platte Downward 
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GLASS-BOTTOMED BOAT 
CRAWLS ON LAND 


Lighted Triangle Which Enable* Pilnt to Teh Eacact Distance Ilia 
Plane Is above the Ground 


LIGHTS ON WINGS SHOW PILOT 
HEIGHT FROM GROUND 


To aid the pilot of an airplane in landing 


To carry as many as ninety per- 
soil; to and from excursions near 
an Oregon resort, a boat with a 
glass bottom, that permits a view of 
tiie sea to a depth of more than sixty 
feet, lias an endless-tread arrangement 
whereby the craft can crawl on land, 


at night on an unlighted held, some — for launching and beaching. Lights are 
Uh ships are equipped with small search- jplaced around the glass bottom to help 
lights beneath each wing tip* The beams Jpattract fish and also to give a better view, 
from the lights converge at a distance tin- 
der the plant: which is known to the pilot. 

As the large patch of light formed by 
beams crossing each other strikes the 
face, the dyer immediately lias visual proof 
of his height from the ground and governs 
the ship accordingly. 


SHORT-WAVE RADIO CURRENT 

/o jh ^ MAY FIRE BIG GUN 

Short-wave radio sets aboard navy ships 
and elsewhere, are a potential lire hazard, 


scientists have discovered, and special 
means have been devised to counteract 
the danger. Engineers have found that a 
fourteen -inch gun might be fired prema-~"3j 


t li rely by waves from an antenna near an 


exposed gun, which acts as a receiver, 
building up .sufficient current to light an 
electrifl lan^ test^ondi- 


Boai with Glass Bottom for Under -Sea View and How 
It Crawly ocl Ground 
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tions within the turret. Since the 
guns are fired electrically, such in- 
duced current might reach the fir- 
ing circuit, resulting in a prema- 
ture discharge and disaster. Radio 
engineers, however, have devel- 
oped ways for obviating this dan- 
ger, In the same way, high-fre- 
quency radio currents might set 
up currents in gasoline-filling 
hose, giving rise to a spark that 
might explode vapor present. 
M c r chant vessels have been 
warned to guard against this dan- 
ger when refueling. The hazard 
also exists ill t Si e air. By induc- 
tion in the wires of the firing cir- 
cuit of wing-tip airplane flares, 
sufficient current can he picked up 
from a radio antenna to set off 
the primers and ignite the flares 
accidentally, engineers declare. 
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WILL THE STEAM AUTOMOBILE EVER COME BACK? 



A steam automobile a quarter of 

a century old did a little cross- 
country touring: the other day, and 
performed as well as many a gaso- 
line vehicle it passed on the road 
Those who saw it asked themselves 
a question that has occurred a I hast 
once to every motorist: Will the 


K.irty Steam Cars and a Truck; White 
Development of ihi Gasoline Engine Has 
Placed Steam Far in the Background, Some 
Engineers Belieyp tt May Return for Driv- 
ing Automobiles, and Airplanes as Well 


steam car ever stage a come-back:? 
Steam his been defeated hopeless- 
ly by internal combustion in the 
passenger-car field, but it might re- 
gain some of its lost popularity in 
commercial work — driving trucks* 
busses and perhaps tractors. That 
is the opinion of Arthur Scaite, 
vice-president of the Society of 
Automotive Engineers, and one of 
the "old-timers'’ in the steam-car 


gam e. 

‘‘The st earn automobile owes its fall in 
popularity to the introduction of the elec- 
tric starter for gasoline cars/" Scaife said. 

'It will never come back as a pleasure 
vehicle. The gasoline car has too great 
a start. The fact that the steamer re- 
quires a few minutes before it can operate, 
and that it cannot be stored in winter ex- 
cept in heated garages, will keep it from 
becoming popular. Even if the steamer 
owner does drain his hosier and steam lines 
to prevent trouble, the engine packing will 
freeze so tightly that no amount of pres- 
sure would break the seal, 

"Steam busses and trucks, however, 
present greater opportunities to those who 
are willing to develop them. The few 
minutes of time required to get up steam, 
and the freezing hazard are of little im- 
portance in bus or truck operation. Usu- 


ally, such vehicles arc operated over long- 
periods each day, and are stored in heated 
garages during inactive hours. 

"Consider the steam bus. It possesses 
numerous advantages over other types. It 
gives oft’ no offensive odor or dangerous 
fumes, is quiet in operation, is much easier 
to start and stop,, and can be operated 
economically. In winter, the exhaust 
steam can be run through the passenger 
compartment where it provides all the heat 
necessary*’* 

The secret of the steamer's success was 
the flash boiler, invented by Roll in H. 
White. It consisted of a series of seamless 
steel-tubing. coils beneath which a gasoline 
fire burned. Water entered at the top, 
was converted into steam about halfway 
down, and superheated at the bottom. 
Such a steam generator is safe. If it should 
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explode, there would be merely a split tube 
and a little steam released — not enough to 
injure the occupants of the car. 

Steam at about 450 pounds* pressure 
went to a two-cylinder compound engine 
which, when compared with present-day 
gasoline power plants, ran as smoothly 
as a straight or V-type eight. Steam was 
condensed and the water returned to the 
boiler. The car could run fifty miles on 
one filling of gas and water. 

Speaking of speed, no one knows ex- 
actly how fast a steam-powered automo- 
bile can travel. Of all the steamers that 
have been used, none have failed to show 
a power reserve when the driver opened 
them up as far as Ids nerve would permit. 

Steam presents a possible form of power 
for aircraft, Scaife believes; although he 
thinks that the lire danger might be too 
great. The necessity of operating a steam 
generator at very high temperatures is not 
desirable. Still, with fuel oils, the problem 
is by no means hopeless. Welded boiler 
joints, improved burners and piston valves 


lend weight to the belief that the steam 
age is not yet over. 

If gasoline ever becomes scarce, the oil- 
burning steamer and the Diesel engine 
may vie for leadership in the industrial 
motor-transport field. The Diesel or 
semi-Diesel undoubtedly will be the pas- 
senger-car power plant of that day. 

/ Ofl C — — 

“PORT ARMS” THROUGH THE AGES 
FEATURE OF ARMY SHOW 

One of the interesting features of the 
army show in Chicago recently was a dis- 
play of the uniforms worn bv soldiers of 
all this country's wars, and a demonstra- 
tion of some of the changes in the manual 
of arms as represented in the different 
periods. The "port arms” position, for 
instance, changed with each war from the 
Revolution to the world war, although the 
change was not very marked for the Mex- 
ican and Civil war periods. Until after 
the Civil war, the position was known as 
“support anus.” 



Changing- Styles in Army Uniforms and Way of Doing "‘Port Arms'* from Revolutionary 

Until Afttr the Civil War. the Position Was Known as "Support Arms 
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* ( HOT ICE" MADE BY 
HIGH PRESSURE ^ 

By using prt-- si (hi as 
high as 29 0- ions to the 
square inch, the highest 
artificial compressions 
ever e r c;i i e d b y man, D r. 

P. W. Bridg man, of liar 
varfXtf^rean s ei ] gases to 
become as dense as liq- 
uids. produced a paradox- 
ical substance, “licit tee" 1 
and performed oilier in- 
ter f - ting experiments 
suggesting the ancient 
dream of a '■philosophers 
stone 1 ’ that would change 
one substance into an- 
other. At pre -ure- great- 
er than 29, i> M \ pounds to 
the square inch, ordinary 
ice became unstable and 
was replaced by other 
forms, one of which be- 
came stable at 290,000 
pound-’ pressure and had 
a temperature of 1.80 de- 
grees Fahrenheit — a sort 
of "hot ice." High pres- 
sure also produced a new 
form oi phosphorus. It 
looked like ordinary 
graphite and proved to be 
;r conductor of electricity. It was quite 
stable in the ordinary atmosphere. The 
extreme pressures drove the atoms of the 
substances closer together, apparently. 
Doctor Bridgman concluded. 


Improved Radio-Telephone Set fer Flyers Enables Pilots to Keep in Touch 
vv ith All Stations and Dispatchers 


BLOCK SYSTEM FOR AIRPLANES 
RUN BY RADIO TELEPHONE 


Transport airplanes now may he op- 
erated on a block-signal system compar- 
able with that bv which railroad trains are 


“PHONY” DISEASE OF PEACHES 
TO BE STUDIED jg 3 Q 




The government has begun war against 
the "phony” disease of peaches in Georgia. 
Phony peach trees, originally called “pony" 
trees because of their dwarf size, crop up 
in mysterious fashion. The disease ap- 
pears to be associated with the roots, for 
grafts taken from diseased trees and set 
upon healthy roots produce healthy trees, 
whereas buds from healthy trees grafted 
on phony stock produce phony top growth. 
It has not, spread beyond Georgia so far, 
hut it is very serious and extension of its 


terrjt 


y is much feared. -i 


rmory is much teareci 

L 9 £ y f- 


run, except that the aerial dispatcher uses 
the radio telephone where the train dis- 
patcher uses the telegraph or visible sig- 
nals. Some of the transports now are 
equipped with radiophone sets by which 
the pilot can be in instant communication 
with any station in Ins division. This 
enables airplane dispatchers to keep in 
constant touch with every ship En the air. 
The development was made possible by 
a long-range lightweight telephone set 
suitable for planes and, through it, the' pi- 
lot is enabled to check up each quarter 
hour on bis position, receive the latest 
weather reports and other ‘useful informa- 
tion. 
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Artist's Sketch of the Scene 
Where Explorers Recently At- 
tempted Another Ascent of (he 
Second Highest Mount rim in die 
World, bur Were Turned Rack 
by Avalanches anti R 1 ia t ftfcta ; 
Ilic L-xped E t io n Was Led by T^ircaf. 
Gun the? Dyrcnfmrth, Professor 
of Geology .'it Zurich and a Fa- 
mous Mountain Climber with 
More Than 700 Difficult Pfiks lo 
His Credit; Although the Party 
Failed to Reach the Summit. 
Valuable Knowledge of Glacier 
and Other Conditions Was Ob- 
tained in the Attempt 


This Peak, Second Orly to Mt- 
E^erEst in Altitude, Trias- Uti- 
ua-uilty Severe Hazards about the 
Base, as Shown by the Accom- 
panying Diagram : TeTtaces That 
Are Scaled with Great Difficulty. 
A va tan c hes ■■ n d P ro i-cte t j n K i cc 
iieid Rock TeSi the Skid of the 
Climbers Long Before They 
Have Reached the Upper 
Heights; Note Altitudes Reached 
by Previous Expeditions 
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FRAUDULENT PAINTINGS FOUND 

Or, C\ WITH ELECTRIC RAYS 


J K. &. Ncwi 

^ Examining SiiapeuluJ Faulting Under Electric Ray* 

ta Reveal Fraud 


Frauds in old painting can be detected 
by electric rays under a system recently 
devised by Robert Maurer, Austrian scien- 
tist, The rays are aide' to dilterentiate be- 
tween the genuine old masters and those 
that have been altered or faked. The light 
used is known as the “Gub ray/' Maurer 
is a member of the Academy of Science at 
Vienna, and is the head of its laboratory 
for research on art. 


GLOWING INK OFFERS GUARD 
AGAINST FORGERIES 


r> i a 'h ^ 

[D / Added to ordinary ink, a few drops of a 


\ 


chemical solution causes the ink to glow 
it h examined un- 
Itraviolet rays. Use 
material and the 
ultraviolet micro- 
would simplify the 
detection of fake signa- 
tures and would reduce 
the losses by forgeries* 
according to,Br. August 
J. Pacini. Chicago cbem- 


tensively in crime detection, he points out, 
as they may reveal differences in the flu- 
orescent qualities of different kinds of 
ink, and so indicate that a document, for 
instance, has been prepared under unusual 
circumstances or possibly deliberately al- 
tered. The rays are also employ ed to bring 
out secret messages that may have been 
written in ink which is invisible in or- 
dinary light. Not long ago, the ultra- 
violet-ray microscope aided in the solution 
of a crime. Three persons were under 
suspicion of murder, and the chief clue 
was a strand of hair, supposed to have 
come from the head of one of the suspects. 
The hair was finally identified as that of 
the guilty man by means of ultraviolet rays. 
The prisoner had been an addict to a cer- 
tain drug, which affected his hair in such 
a way that it glowed under the rays while 
ordinary hair does not, 


BULLET-PROOF CAR FOR POLICE 
jq q ifHAS ARMORED FRONT 

Several hundred features, including a 
bullet-proof front section, are included in 
a high-speed car recently built especially 
for police work. The windshield and 
—wings of the touring car arc of laminated 
bullet-proof glass more than an inch in 
thickness. In the windshield is a gunport 
with a rubber liner for steadying the weap- 
on. The windshield frame contains a steel 
lining and over the front end of the car 
i.s a sheet -metal guard, while metal guards 
also protect the front tires, and special 
lamps, built into the bumper, are safe 
from gunfire. The car has a 133-horse- 
power engine capable of developing ninety 
miles an hour, and is equipped with a 
radiator-cooled oil system. 


ist, u ho has made consid- 
erable research in this 
field. The ultraviolet rays 
are now being used ex- 


Ncw Armored Police 
ator and 


Car with Bulkt-Proof Front Whkh Protects the Radli- 
Ssrr.ilar Guards for Frogi^y heel t Tirc^ 
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Recent compilation of t he 
equipment of the Pennsyl vania 
system shows that this raTTroiid 
owns and operates a\ veritable 
navy. Its floating equipment hi 
eludes thirteen ferryboats, forty- 
five tugs, 159 barges ami 105 car 
floats. Other railroads are turn- 
ing to the sea for names tor their 
trains and cars. The New Vi>rk, 
New Haven and PI art ford has 
named a train running beJwoen 
New York and Boston “TheNYan- 
kee Clipper/' and the car-\are 
named after famous American 
clipper ships with paintings . of 
such vessels hung in the car-. I 


FUEL GAS FOR RURAL 1JSE 
DELIVERED IN TANKS 

Liquefied propane, an indum- 
al-gas preparation, is now avail- 
able to rural consumers who have 
no access to domestic gas lines. 1 1 
is delivered, under pressure up to 
ninety pounds, Eti portable steel 
tanks, ready to be connected to 
the kitchen stove. Propane is extracted 
from petroleum in liquid form and is a 
single chemical substance, and not a mix- 
ture of substances as is the case with 


Top Three Slanw of the Drake Aaart men ta , Ch icago. Shown 
Here, Constitute a FHvit*Dwelling 


HOUSE ON TOP OF SKYSCRAPER 
I „ n rfHAS TWO YARDS 


More than 300 feet above the sidewalk, 
a three-story, nine-room house occupies 
the top of a skyscraper apartment building 
in Chicago, Jt has a front and back yard, 
formed by the terraces of the stories 
low, Each yard is approximately^!*® 
square feet in area. The liouse^roofed 
with a 1 ununttirrshin gtesr-aadTlJe walls are 
of brick and stone. The large chimney at 
the top, into which the fireplaces of the 
residence open, also serves the building. 


LONG-DISTANCE RADIO BOTTLED 
ON PHONOGRAPH RECORD 


During recent experiments in which 
Senator Marconi, the inventor, carried on 
communication with Sydney, Australia, 
from his yacht anchored near Genoa, Italy, 
a message from Marconi coming over 
1 1 ,000 miles of space was recorded on a 
phonograph record at Sydney, and later 
retransmitted to the sender. The test 
led to a discussion of the feasibility of 
“bottling"' important radio programs in 
like manner, forjyd>road casting/ / 

rJdCbJk 
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PINE SEEDS SPROUT ON ICE /Q jTQ 

Chilling on ice hurries the germination 
of the large, edible- nut pines regardless 
of their native habitats, experiments at the 

U n i v arsity of ^miliprn Cali lorn ia_ 1 1 a ve 

disclosed. Tests with different varieties of 
these seeds showed that some species re- 
quired from twenty-five to thirty days’ 
chilling, while others needed up to fifty or 
sixty da; 




ys f cur best germination. § 

nOT i 




Sculptors FLrttI Jobs In M ot loti- Pi c tu re Studio*, Pestjrniing an-d Executing 
Clay Figure Used in Many Feature Production 


Figures Used in Many Feature Production s* m 

m- x±i m't&rT 


A S SIIE walked aci 

stage, rapidly emptying of its actors, 
actresses, chorus girts anti “mobs” she 
was one of the most beautiful, and one 
of the best-dressed, women on it. The 
man who followed her might have been 
up for the part of the grand duke in 
Graustark. They stepped into their lim- 
ousine, spoke to the chauffeur and rolled 
out through the iron gates, 

“Foreign big shots? 11 I asked, 

“No/* replied the director; “she's the 


costumes, made yester- 
day, and makes ’em five 
years old tti twenty-four 
hours. We couldn’t make 
a picture without that 
pair." 

As we walked toward 
the studio offices, an- 
other car tooled through 
the crowd of departing 
players, picked up a man 
of professional appear- 
ance. who never has 
faced a motion -picture 
cam era nor s p o k e it a 
word into the micro- 
phone, yet draws a salary 
that would make many a 
hank president envious. 
He is the one who knows 
more about arms, from 
stone-headed war clubs 
to airplane machine guns, 
titan any other man, out- 
side military service. 
Neither of these three 
would exchange place 
with any actor or actress 
on the screen. Vet they 
are only examples of 
hundreds of men and wo- 
rn enWho hold unusual positions — entirely 
unconnected with the actual filming of a 
motion picture — within the movie indus- 
try, From the man who makes the smoke 
go puff-puff from toy engines to the ex- 
pert who directs the growing of whiskers 
of all shapes, colors arid designs on the 
faces of the male stars, there are more 
than one hundred such “queer jobs" in 
each studio in Hollywood, with equal or 
even greater numbers on the New York 
movie “lots/* 


designer and he's the 'ager'," 

“What’s that r* 

"£hc knows all about everything women 
have worn since Eve and down to last 
night’s newest revue. He takes men's 


Possibly the most peculiar of all these 
unusual positions is that of the ager of 
costumes and equipment. It has been 
found that the cleverest designers cannot 
give to the costumes of mobs, vagabonds, 


434 



-it f- at id savages such 
an appearance of agv 
that the camera s search- 
ing eve wilt not reveal 
th cir newness* This is 
particularly true under 
the new method of color 
photography, where the 
color of such costumes 
requires an old appear- 
ance. just as clirl the mu 
terial itself for the black- 
and-wh i to picture. 

Hi esc costumes, once 
made to historical cor- 
rectness, arc turned over 
to tlic ager, who has be- 
fore him charts showing 


Wrought'! ron Woik Done by Skilled Crafts- 
mau for Movie Scene, and Elabornte Hail 
Dress in e„ the Creation oF i S^evlalistj 
Many as 200 Hair OreiS-inss Ate Sometimes 
N -ceded in One Day 

design and color, as well as cun 
dition of each piece. He puts 
his staff of half a score of as- 
sistants to work with earth, sand, 
water and hot-air driers. Often 
he has only twenty-four hours to 
prepare clothes for a rabble o ! 
-ever, al hundred men and women. 
First of all, the clothing is heal on 
with earth, torn as if by accident, 
stained in careless spots, then 
tossed about in sand and water 
mini no two pieces are exactly 
i he same in color or condition, 
hi each studio there is the de- 
signer, usually a woman for wo- 
men's costumes, with 2,1100 to 
5,000 pieces of this equipment, 
ranging from the skin of a saber- 
tooth tiger tor some modernized 
Lilith down to complete court 
costumes for the ladies of a royal 
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.Zulu Spesf, the Work of Arras Specialist; a Ship^Modet Maker'l 
Creation, and Exercising a Dog Motion -Picture Performer in 
Special Treadmill That Saves Owner Walking 


banquet "some- 
where in Europe," 

Besides these, she 
has designs, care- 
fully and perma- 
nently made, for as 
many more cos- 
tumes of ancient, 
medieval and mod- 
ern periods* Her art department 
consists of men and women who 
might have won fame as illus- 
trators, or even as workers in 
oils, but who find greater finan- 
cial return in the motion-picture 
studios. In one, there is a wo- 
man, a former dressmaker, who 
can outfit more than 1,000 women 
in costumes of virtually every 
period in known history, on 
twenty-four hours* notice. 

Unique in every studio is the 
geographer, better known as “lo- 
cation director/* sometimes 
merely as "local er. 1 * He must 
find, in the southwest, an exact, 
or nearly exact, duplication of 
the scenery of any spot in the 
world in which a motion-picture 


plot is laid. The script writers must not 
be handicapped by time or distance. For 
polar scenes, the geographer sends the 
company to half a dozen places in the 
high Sierras, above the timber line, where 
snow and ice keep company with the 
barren granite backbone of the world. 
For the Sahara or the Gobi, he picks 
places in southeastern California, Ari- 
zona and Nevada; tor the South Sea is- 
lands, a chain of semi tropical islets along 
the California coast awaits his pleasure; 
for the coasts of the Mediterranean, the 
Adriatic, the Aegean, he lias three or four 

hundred miles of 
sun-drenched Pa- 
dfk coast, from 
Santa Barbara to 
San Diego, or even 
farther south. 

In the hies of one 
of the geographers, 
formerly a member 
of the faculty of 
one of the largest 
western universi- 
ties, are photo- 
graphs and descrip- 
tions of twenty- 
seven widely differ- 
ent ""foreign loca- 
tions" in southern 
California alone, 
while his south- 


437 


‘‘ f * T 

PO P U L A H M E C H A NI CS 



western hie, covering Arizona, New 
Mexico, California ami Nevada, contains 
eighty-six different spots of this kind. 
Willi In twenty-four hours, he can put a 
company on any outdoor location in the 
world. There arc thirty of these geog- 
raphers steadily employed ill Holly- 
wood, and each has a collection of pho- 
tographs of foreign countries which prob- 
ably could not be duplicated elsewhere 
in l he world* 

The detective with the “camera eye/' 
the sleuth who remembers and recognizes 
every criminal whose face or photograph 
lie has seen, is an amateur alongside an- 
other odd-job holder in motion pictures. 
This man— -there is at least one in every 
studio — must know and remember a 
minimum of 5,000 types, men and women. 
Out of an estimated lOO r (.K,HJ persons ofter- 


Dtsigrvmg Costumes for Colored Motion Picture, and a Fashionable Vehicle 
of Other Days. Kept in Repair by a Wagon Builder 


mg their services constantly as players in 
motion pictures, this man must know, or 
have in his vast files, the descriptions, 
physical, mental and histrionic, of at 
least half that number* 

If a script calls for 100 cavemen, he 
must know just which 100 of all the pos- 
sible cavemen are the best* If 1,000 Amer- 
ican Indians, Zulus, Kaffirs, Bushmen, 
Tagatogs, Moros, or what you will, are 
needed, he must know just where to reach 
those who will make up to the greatest 


advantage and act best 
before the camera. A call 
for a score of courtiers 
ant! as many court ladies, 
a stage full of southern 
gentlemen and belles of 
civil war days, or a night 
dub filled with appar- 
ently "happy" men and 
women of today, must he 
met within an hour* ap- 
pointments arranged, 
costumes ordered, and 
presence on the lot as- 
sured. 

High tip in one of the 
lofty studio buildings is 
the largest collection of 
firearms, and, in fact, of 
weapons of all kinds, in 
the world. From it could he outfitted com- 
pletely 10*000 men in the full equipment 
of the armies of seven different modern 
nations. There are stone-headed clubs, 
stone knives, stone hatchets, knob-kerrics, 
assegais, hows and arrows, all the equip- 
ment of the knight of the Middle Ages, 
boomerangs and throwing sticks, blow- 
gun* and bowguns, arquebuses and tile 
most modern rides, culverins and machine 
guns synchronized to shoot through the 
whirling blades of an airplane propeller, 
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and anti-aircraft rapid-hrers, with hun- 
dreds of other weapons used by in an al- 
most from the beginning of his days on 

eart h* 

From the outside world, the motion pic- 
tures have drawn the best of the sign, 
and house painters* who at last have be- 
come “artists,” An entire set, a block of 
buildings, has to be painted to a given de- 
sign* and all done in ten or twelve hours* 
With his assistants, this painter, to whom 
area is measured in hundreds of square 
feet, attacks the job with half a dozen 
spray pumps and tanks containing the 
necessary colors. He has not had a brush 
in Ids hands since he came on the lot, 1>ut 
with delicate sprays he and his men lay 
down the colors even more accurately 
than the cleverest sign painter of the 
old days. Almost as rapidly as the paint 
is put on, three or four tanklike vehicles, 
literally breathing hot air, come along and 
dry the job with waves of atmosphere 
heated to exactly the right degree. 

The scul ptor, whoso lot in life has not 
always hecn filled with reward, has found 


a place in motion pictures, where be 
makes, in clay and ^staff,” reproductions 
of the marble masterpieces of the world 
or designs stage settings from the famous 
and enduring buildings of history* Mural 
painters, in larger numbers than ever 
could find sale for their abilities in the 
outside world, are busy night and day in 
the studios, making the walls of the sets 
seem what they are not* One Moor, an 
expert in the making and placing of ori- 
ental tiles, has built for himself a per- 
manent position and a comfortable for- 
tune, by the designing and making of 
real tile arches, floors, doorways and 
windows. 

Every studio has its own nurseryman, 
its own florist, its own greenhouses, glass 
houses and gardens* wherein are main- 
tained at all times collections of plants 
from all parts of the world. In one scene 
of a recent picture, 10,000 roses were 
required More than half were produced 
from the studio nursery j the other half 
was purchased outside, and seven florists 
were needed to supply them. 


Motion- Pic Eure Studios Frequently Hire Deep-Sea Divers as. Cameramen or ss Substitutes fur the Stars in 
Making Submarine Films; Hero Two Are About to Be Lowered 
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Mary Brian Coaxing a flaring Turtle, Fay W[»y Receiving a Hair UrcssinR 
and Early Aute>&, Kept Repaired by an Experienced Mechanic far Use in 
Films Depicting Motoring of Yesterday 


who know music 
and its history, 
though not neces- 
sarily musicians, art 
e x p e rt s — traveled 
and cultured men 

and women who 
know the world and 
how people live 
and work in coun- 
tries other than the 
Uni let] States. 

From the cold- 
storage ware- 
houses i he motion 
pictures have taken 
the best refrigera- 
tion engineers and 
put them in charge 
of huge plants 
whose sole purpose 
is to provide the 
great sound stages 
with temperatures in 
which the players can 
act comfortably* For in- 
stance. during the film- 
ing of one sound picture* 
the actors and actresses 
were instructed to net as 
if chilled and* indeed, 
nearly freezing. A tem- 
perature of forty- five de- 
grees was main t: at 5 n e d 
throughout, to aid the 
artors in natural appear- 
ance, and on a picture 
from the old south, .sum- 
mer heat was maintained. 


On one of the lots in Hollywood stands 
a Complete steamer of about 6,000 tons, 
a miniature of a large ocean liner, only 
about half the si/,e of the devp-^ea pas- 
senger carrier* The ship, which never 
has touched the sea, is so completely 
fitted out that she has a hilly equipped 
engine room and a wireless cabin with all 
radio sending and receiving apparatus. 
She has been used* time and again* in 
marine pictures, yet site was hit i It by a 
man who never had been on board a ship, 
Every studio has such a man, at the 
hear! of 'const mction T <T who can build, 
anything that is 
wanted and build it 
with the speed that 
is always the prime 
essential in pre- 
paring lor t he mak- 
ing of a picture. 

Scattered through 
Hollywood Are 
more than 200 men 
and women who 
earn good salaries 
as technical ad- 
visers. They are 
persons, each of 
whom knows one 
thing superlatively 
well There are avi- 
ation engineers, 
auto tn o h i I e-r ace 
drivers, retired 
jockeys, interior 
decorators, color 
expert*, women 
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FLOODLIGHTS BEAUTIFY THE “BIGGEST” BUILDING 



Enough Lights to Illuminate 1 .000 Homes Are Used in the More Than 500 Floodlights Employed to Decorate 
CMtagcCs Mej-ehandise Mart at Night; the Fiver Reflects the Display 


Light sufficient to illuminate nearly 1 ,000 
homes glows from the Merchand ise - Marw 
in Chicago, the world’sTargest business 
building, when batteries of specially placed 
and focused floodlights are turned on each 
evening. There are 607 floodlights in all, 
from 250 to 500 watts each, making this 
the second largest floodlighting installa- 
tion in -the world. The largest, at this 
date, is on the Paramount building in New 
York City. A special feature of the mart s 
illumination is that the Chicago river mir- 
rors the display and the projectors have 
been so arranged, that the architectural 
details of the structure have been pre- 
served. In many floodlighting displays, 
diffusion of the illumination leaves a flat 
surface, but oil this building, narrow 
beams, properly placed, and the use of 
contrasting shadows, sharply reveal the 
structure's lines even at night. The lights 
start at the fourth floor. Set-back stories 
near the roof are brilliantly outlined, and 
the entire display is capped by the lighting 
on the massive tower at the center. Spe- 
cially designed brackets, shaped to conform 
with the style of the budding, were made 
to hold the projectors. Being set close 


to the walls the lamps do not throw dis- 
turbing beams into the offices of the 
building. It contains 4,000,000 square feet 
of floor space and cost approximated 

$30,000,000, 


SOUNDS HEARD THROUGH TEETH 


/oq 

Thol 


INSTEAD OF EARS 


$e who cannot hear 




£a rst 


may listen through their teeth by means 
of an instrument invented by a professor 

of physics at Cornetl university, TTiose 

using The devtee appear to sip sounds 
through straws, the "straw s’' being slender 
pieces of wood, sharpened at one cud, 
which is placed in contact with a vibrating 
mechanism, tbe blunt end being held be- 
tween the teeth. The vibrating element 
is surrounded by a sheet of rubber and at- 
tached to a wire which can be plugged 
into sound reproducers in a movie bouse 
or connected with a radio. The mechanism 
is only a trifle larger than a baseball and 
may be carried about by the user. Tests 
showed that music almost inaudible to 
normal ears can be plainly hgard through 

Hf. 








y/f p° 




lo-vf-is ? 
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ISLANDS RISE FROM THE 
SEA AND DISAPPEAR 

OVERNIGHT ■ , *}Lf- 

Last November an ocean liner 
cro&sirtg the Atlantic severed sev- 
eral ocean cables which supposed- 
ly were resting on the sea bottom 
far below it, but apparently had 
been thrown up by a change in 
the ocean bed* That such changes 
are by no means uncommon is 
shown by a recent report that a 
vast chasm has been newly formed 
in tile ocean bottom 150 miles east 
of Nantucket* Here, for a dis- 
tance of 150 miles, no soundings 
can be taken in a section which 
previously gave a uniform depth 
of 100 fathoms. In 1927 , an island 
between Hongkong and Manila, 
originally thrown up by a volcanic 
disturbance, suddenly disappeared 
and soundings taken on the spot gave a 
depth of twenty-five fathoms* A notori- 
ous pirate, who lived there, perished 
when his domain dropped from tinder him, 


This 


FOUNTAIN OF MODERN DESIGN 
FEATURES PLAYGROUND /0 iff) 

Somewhat resembling a rhinoceros, a 
grotesque fountain of ultra-modern de- 
sign has been erected in a children's play- 
ground in Hamb urg, Germany. It is so 
shaped that the Jet of warer is thrown 
well to one side, where the children may 
stand under it in hot weather. 


ink- Toak Its Own Picture When It TJibblcd n Morsel e£ 

Food Tied to a String Attached to the Camera 

SELF-PORTRAIT OF MINK SHOWS 
PHOTOGRAPHER’S SKILL 
(• 

By means of d trip cord for the camera 
shutter, cleverly! concealed in a morsel of 
food, a wild mktk was made to take its own 
photograph at night. The trap was set 
by H. V, Roberts, of the New York State 
College of Forestry, who has specialized in 
the taking of wild-animal photographs in 
connection with Ids work* 


ALLOY STEEL RESISTS EFFECTS 

OF HEAT AND CORROSION /Q 3 - 






Tins Is Not a Monkey Wrench, but a ModemtstEc Fountain 
Adorning a Children’s Playground in Hamburg, Germany 


Resisting the effects of heat and 
corrosion in a remarkable degree, 
u 11 alloy steel called “Maxliete’ has 
-been made in England* It con- 
rdn» nickel, chromium, tungsten, 
IvCOpper and silicon and has been 
.Fused successfully in glass-making 
31 ’ants where certain 
JJrsust withstand temperature of _ f 
Vat ore than 2,000 degrees Fahreii’t^^ 
Illicit, The steel does not crack or 
harden when quenched in water, 
and does not scale appreciably 
when allowed to cool in the air* 

It is being used for burner tubes, 
damper plates, furnace tubes, and 
tn other places where great heat is 
applied, 

_ GlMiax * 
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Pipe F ramework Is a Golfing Robot Capable of 
Mechanical Stroke. Thus Aiding Amateur* to Horfer 

GOLFING ROBOT AIDS AMATEURS 
IN DEVELOPING SWING 

To aid amateurs in developing a me- 
chanically perfect swing, a gulfing robot 
lias been constructed which displays the 
technique of the professional with the 
additional advantage that it docs not tire 
or become impatient, regardless of the 
number of tames the operation is repeated. 

It consists of an iron framework with 
metal arms which grasp the club, a lever 
controlling the stroke. By imitating the 
mechanical golfer, the student soon de- 
velops the same easy swing. 


AUTO BODY IS FREE 
FROM RATTLES 
AND SQUEAKS 

o 

A radically new type of 
automobile body with 
several important advan- 
tages is being produced 
in England. Its two out- 
standing features are 
light weight and freedom 
from rattle and squeaks. 
The body shell is mount- 
ed at three points on 
rubber blocks, one block 
supporting each front 
corner anti one block the 
rear* FI o o r a ml da s h arc 
entirely separate from 
the body shell, he tug at- 
tached to the frame. To 
appreciate just how greatly this construc- 
tion differs from the conventional, note 
that it is customary to build all the body 
units., including door, seals, dash, and so 
forth, into a single rigid structure, which 
is then bolted to a relatively flexible frame. 
When, a wheel strikes a blimp, the frame 
is bent and twisted momentarily, distort- 
ing the body, so that soon squeaks and 
rattles develop, whereas, with the new 
construction, since the body shell is mourn- 
ed at only three points, distortion of the 
frame docs not affect the body, and for 
this reason the body may be made lighter 
than usual. 


Making a Perfect 
t Their Swine 



>?* ™ e c x5 e s t wf< 

Sodium no V is xh caper than iron if p- ii,j 
chased In carload lots. This metal, of ex- T 
^ tremc purity, remarkable chemical activ 
, and low electrical resistance, costs about - i 
Jt$^L 50 per cubic foot, which is approx' ■' 
J matcly the price of an equal quantity ■ -i 
4 ingot iron. Nickel is the most ex pci is 
^ common metal, the same volume cost in S 
J $192,50. Tin, copper, aluminum, lead, a si- i 
v timonv and zinc follow in order of com 
^I f more uses were found for sodium, is V 
^ probably could be produced at one-third 
-j its present cost. Its occurrence, in civ 
Schemical combination with other elemei 
^ is common, but electrical decomposition \- 
y necessary to separate it, and it is so act 
chemically that St must he immersed in 
jeerosenc to be kept pure- 


Auto Body Built Independent of Rest of Car and 
Mounted on Rubber Blocks as Shown. Below* 




CWudL CuIJLfW* 







Archer FS&hing from Bridge over Florida Canal; the Arrow Has a Harpoon Point, and a Seventy- Five- Foot 

r,i tj£ Is Attached to the Feathered find of the Shaft 


T TOWARD HILL 
1 1 are4tci 


champion American 
n?ra mor£ ingenious bowman 
than was Rohm Hood and the historical 
English archers, iot he not only limits but 
he also fishes with bow and specially made 
arrows* 

Whenever Hill goes out with his arch- 
ery tackle on an angling trip, you can de- 
pend on it th&E be will bring home a full 
creel. One afternoon recently* tie ^caught” 
1% bass, br/am and alligat or garfish rang- 
ing from one to ten pounds in weight with 
his bow and arrows. He fishes from 
bridges o]/er canals and piers on the ocean 
front as wetl as from motorboats. 

The arrows with which Mr. Hill fishes 
are made of Florida snakewood, a tough 
and heavy hardwood of much greater 
penetration power than arrows made of 
birch, yellow pine, cedar or similar ma- 
terials] The arrows are thirty inches long, 
weigh 600 grains apiece and are provided 
with spread poiiUsmmde oiHtirncd-dcrfYii 


brass with a Iwo-inch point of drill rod, 
one-sixteenth of an inch in diameter. Two 
barbs* of eight-penny finishing nails, are 
seated in each arrow point about three 
frtflies 'from jbe tip, being set at such ai 
angle that they hold the hardest -fighting 
fish as would a harpoon. A light nine- 
thread linen line, such as is used common- 
ly in fly-rod casting, is attached near tluf^' >J 
feathered end of each arrow. This line 
is from thirty to seventy-five feet long, 
its other end being fastened to the belt of 
the archer. The art in archery fishing is 
r to keep the fishline attached to the arrow 
clear and free of all obstructions. The 
archer-angler frequently has to ‘'stalk' - his 
fish in order to gain a point of favorable 
shooting stance. 

Hill has an unofficial record of 409 yards 
for long- flight shooting, which is much 
farther than the best of the ancient archers 
ever shot. His official record, made in a 
meet sanctioned by the National Archer v 
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yards. In -etting 
[li esc records, Mr; 

Hill u ed a Florida 
s rtakew o o d buw 
villi a ]iull of 1 7? 
pounds, i lie uiigtui- 
est bow ever used 
by either white 
man or s el rage. 

Florida sitakewj mi 1 
trees grow along' 
the coral-rock keys 
bordering the Vl- 
1 an tic. This wood 
is even tougher than yew, just as 
fast, elastic and resilient, U not as 
susceptible to heat and cold and 
has less vibration, or harshness, 
on the recoil. 

The average archer uses a lem- 
on wood or yew bow with a pul! 
of from forty to si sty- five pounds. 
Howard I rill, by systematic train- 
ing and progressive methods, built 
up his strength until lie could 
shoot a 120-pound bow sixty times 
in quick succession without fa- 
tigue. Then he was ready for a 
try at the world’s long-distance 
shooting record. You may won- 
der why he did not use his 175- 
pound bow in practice* Because 
that mighty bmv had a service life 
of only about fifty shots. No other 
wood known and adapted to the 
making of archery tackle can 
withstand such a tremendous 






strain, tor Id ill s record bow is only fi tty— 
li.uii' in dies hnig and no larger than an 
i rd in ary banana .it its point of maximum 
girth. 

Hill kas marie all his archery tackle dur- 
ing the last twenty-five years. He is persisl- 
.■ni in his quest or better hardwoods for 
h"w and an - w production. His experi- 
Me jir> with tropical woods led him to the 
< 1 i ve r y i ) f Fb i r : da snakewood , which , |i e 

reports, is the best 
material for bow- 
making that he has 
ever worked* Unlike 
the majority of 
modern devotees of 
the ancient art of 
target shooting, 
Mr. Hill employs 
a direct point of aim 
instead of an arti- 
ficial one— a small 
stake set in the 
ground at a given 
distance in front of 
the straw' target. 

The records of 
ancient archery, 
from the time of the 
Egyptian bowmen 
to the historical 


Twelve Arrows in Target from Distance of Eighiy Yards; Shooting 
wi[5] Powerful Snattewood Bow, and TcsUsig Its Pull 
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achievements of the English archers a' 
the battle of Hastings, describe no parallel 
to Hill's feat in shooting a flight arrou 40b 
yards with his l75-potm<i bow. Some of 
the record English archers are reputed in 
have used bows made of osage orange or 
yew that pulled about 150 pounds. History 
relates that one of these m:.:ii;y archer*- 
imbedded a battle arrow to the depth m 
four inches in a massive oaken door in the 
Tower of London, where it still remains. 

In hunting with how and arrow, this 
white man excels the taciturn Semin riles 
of the Everglades country and s -tber ■ m It- 
em tribesmen at their 
favorite sport. And in 
archery-golf, he occupies 
a position as outstanding 
champion similar to that of f lobby Join • 
in golf. Hill's best score of l< riy -t-v-rn 
for a regulation eighteen-hole goii coiir r 
is the lowest ever made by an archer- 
golfer. In archerv-golf the player counts 
his shots as strokes and shoots through a 
paper- faced metal disk on the green about 
the size of a golf cup. 

Once while hunting wild turkeys in the 
headlands of the Everglades with Glenn 
H. Curtiss, one of the pioneers of Amer- 
ican aviation, Howard Hill demonstrated 
the superiority of archery equipment over 
the shotgun for distance shooting. The 
nimrods saw a large horned owl on the 
limb of a tree over eighty yards away. 

“I can't shoot that far with this shot- 
gun,” said Mr. Curtiss. "You’d better try 
your hunting bow, Hill.” 

The archer shot three hunting arrows 
at the distant owl before the bird dropped 
from its perch. 

Which goes 
to show that 
a powerful bow 
will outrange a 
shotgun, while 
the archer, by 
reason of his 
weapon's noise- 
lessness, gets 
three to four 
shots at game 
where the av- 
erage hunter 
as a rule sel- 
dom gets more 
than one. 



Patrolling Hi 3 Beat OH Water Skis’ Vietma Policeman 
with Oaf Usc(J for Balancing art^-Pns^lsIoii 

WATER SKIS FOR POLICEMEN 
AID IN SAVING LIVES 

Policemen in Vienna, patrolling the 
water front, wear special skis with which 
they can walk on water, and so quickly 
reach persons in danger of drowning. A 
double-bladed oar is used to propel the 
wearer and help him keep his balance* 



Safe from Flying Coif Balls; Course- Service Truck with Its Screen 
Thai Protects Occupants 


SCREEN ON GOLF-COURSE TRUCK 
GUARDS DRIVER FROM BALLS ,/fl 

To shield the driver and helper from 
golf halls, a service tractor on one of the 

courses in Lin- 
coln PajHk, Chi- _ 
'"cago T lias been 
fitted w i t h a 
strong screen. 

It offers con- 
stant protec- 
tion on the side 
from which the 
balls are being 
driven, and does 
not interfere 
with the vision. 
When not need- 
ed, it can be 
taken off and 
stowed away. 
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THE DEVELOPMENT OF SHIPPING FROM ANCIENT 



ANCIENT LI 
_DU 6 - 0 UT , 


EGYPTIAN GALLO 

i too ax. 


ROMAN TRIREME 

m e.c. 


I'tKiNG BOAT 
600-900 A.D. 


WAPPEN VONffAMBURG 
F?th CENTURY 


5 ! M 0 1'f V LTBECTH^"BUNTE KUH 
\\yh CENTURY ft 


FIVE-MASTED FULL- RIGGED SHIP 
‘'PREUSSEN 11 
' , END OF 5,5th CENTURY ** 


COLUMauS’ CARAVEL 
■SANTA MARIA" ✓ y 
fS-tf. CENTURY ft* 


ENGLISH THREE 
DECKER 
- end df <eth 
CENTURY 


OEP LUBSCHE ADLER 
)&XY\ CENTURY 


FULL- RIGGED SHIP ^DEUTSCHLAND 



FIRST VESSEL Of THE 
HAM BURG- AMERICAN LINLJ&4E 


Cnun^y llarmh-uTK- 

From Log Dug-Outs to- F u Ji- R i ggecl Sailing Vosses i Centuries of Shipping Progress at a Glance; the 
Greatest Advance Was Marked by the Harnessing of the Winds 
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LOG DUG-OUT TO THE PALATIAL LINER OF TODAY 



STEAMSHIP 

^'CLE-RMONT^ 

180? 


ST r AM SH TV ' 'vVAS H i N GTO K 
SB 47 


STEAM 5H| P"' J ' BO RUSSIA 1 
W 1855 


STEAMSHIP' 

FURST BISMARCK 


STEAMSHIP 

h ammonia 1 
1683 


PASSENGER STEAMSHIP 

J9S6 0 


FREIGHT AMO PASSENGER 
STEAM SH|p“PRESmENT LINCOLN 
1907 


^DterLcin LfOfi j 

Frora Wlnd-BIovi-ti Eltipsi tti the Era of EftemC'FrapelltfjrCi 

Far Beyond j]ie [Jreatdff of the 


Equipped and Capable of Sptcds 


ijULe*. - ff 3d_ 8 (P / 
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W EFFORT PLANNED TO HARNESS OCEAN POWER 


will have much less than 
the atmosphere outside. 
Even the low pressure 
the hosier, however, is 
be higher than that of 
condenser, and conse- 
quently, steam from the 
boiler would flow througJj^j 
the turbine to the con- ^ 
denser, while cold water 
from the depths main- 
tains tine low pressure 
the condenser by cooling 
and condensing steam 
from boiler and turbine. 

i A - - 

* GAME FISH GRO 
BY GOVERNMENT 


HELP ANGLERS 


To-wca on P^ntGans to 3 PosiIlqj; 


Sect i cm of Mile-Long Fifie as It Was Being Tt>wc3 on’P*ntoan? to 
in the Gull Stream; It Sank Before It Was in Place 


Despite two failures, Georges Claude, 
French inventor, is making a third effort 
to harness the Gulf Stream for an ocean 
power plant. Each previous failure has 
been due to inability to place in position in 
the sea a length of insulated steel tubing 
six feet in diameter, and more than a mile 
long. In each instance the 300-ton pipe 
went to the bottom before it had been 
drawn to proper position for lowering, 
but a third section is being made to con- 
tinue the experiment. When successfully 
placed the pipe will extend from the Cuban 
coast at Maranzas and suck up water from 
a depth of more than one-third of a mile. 
This water will have a temperature of 
about fifty degrees and will provide the 
cooling necessary for the plant which, 
instead of burning fuel, will utilize the 
relatively hot surface of the Gulf Stream* 
which is about forty degrees warmer than 
the water to be sucked from the ocean 
bed. The ocean plant makes use of a 
boiler, turbine and condenser which serve 
in the ordinary manner except that the 
boiler is at t lie temperature of the surface 
water, and instead of being subjected to 
hundreds of pounds of pressure, the boiler 


Provision for spending-*^ 
$5,000,000 over a period 
of five years for propa- 
gating game fish is con 
"tained in a bill recentlv 
passed by congress, the! 
bureau of fisheries plan- 
ning to utilize waste lands in the interio^v^ 
for growing the fish, which at the same 
time will serve as a food crop for the agri 
culturist. The government project 
support the work already being carried 
on by the many states which maintain 
hatcheries* Individual states operate 359 
hatcheries, almost ten times as many as 
the bureau of fisheries now has, 
sportsmen's organizations have estab- 
lished 150 active nurseries* 

/(oMSMv* UJm. 

HEATING AND LIGHTING FIXTURE 
COMBINED IN ONE UNIT 


w i'P> 


{off 

Elect vie heating and lighting facilities 
are combined in a single ceiling fixture 
unit by one British manufacturer special- 
izing in electric heating by radiation. The 
combination is particularly suitable for 
large rooms, such as hotel lobbies and 
auditoriums* The fixture is hung at a 
height above the floor so that the radiated 
heat reaches the base of the walls. The 
h e i o n t j airo c . o n t a i-nud. in . the 
outer pan of the fixture, and the illumi- 
nating elements within the fixture, thus 
combining beauty and u lithe. * 

a d/a, 
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MYSTERY OF RADIO ECHOES 
PERPLEXES SCIENTISTS . ^ ^ 

“Long time" radio echoes, heard kt an 
interval of a second or more after the 
original signal was sent, have inspired 
iresh interest in these ph cnomcna and 
given rise to at least two theories of ex- 
planation:. Had they been echoes of sig- 
nals that merely went once around the 
world, they would have returned in one- 
seventh of a second or if twice, in two- 
sevenths of a second, according t o Q. Jj 
a id well, f oraner member of the Federal 
Radio commission and well-known radio 
expert. There arc now two theories to 
explain these delayed echoes, Mr. Cald- 
well declares. One is that they are re- 
flections from a collection of particles far 
out in space, a region visible as the zodi- 
acal light which can be seen after sunset 
and before sunrise as a band of twilight 
in the sky. It is a sort of Saturn’s ring 
around the earth and some radio men 
have felt that reflection from it causes the 
radio echoes* Another theory is that the 
echoes are merely retarded transmissions 
from the earth’s own vicinity beneath the 
Kennedy- Heaviside layer. Attempts have 
been made to detect radio echoes from 
the moon, but no authentic case of “moon 
echoes" has been recorded 
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FAN TO COOL AND'DRY AIR 
HELPS PROMOTE HEALTH 
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Mirror* ax Intersections c: Narrow Srrt'fi.s in 

Give Auto Drivers a View of TraffLi: 

MIRRORS AT STREET CORNERS 
AID AUTO DRIVERS 

Large mirrors have been placed at in- 
tersections of some of the main streets 
in Brussels so that drivers may see the 
t raffle conditions before they reach the 
crossings. The mirrors afford a clear view 
around the corners and are high enough 
not to interfere with pedestrians. 


Cool. 

D*y 
D*-:Hgn:'d- 

Ait 
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CandcTijdi 

Humidity 
Drained q{( 


. e3 

nishes cool air at the 
feet a minute, blowing 
twenty to thirty feet* 


A i r is c o o 1 e d 
and brought to 
the proper humid- 
ity by a special 
fan developed for 
store use, but also 
suitable for home 
installations. I t 
operates in con- 
nection wit h a 
small refrigerat- 
ing plant and fur- 
rate of 1,200 cubic 
it a distance of 
As warm air is 


drawn in, it is chilled and excess moisture 
removed. The fan occupies but little 
space, is not expensive to operate and 
several mav be run from a refrigerating 


VULCANIZED LIGHT EXTENSION 


FREE OF FIRE DANGE 


E 1 i m i n a i 


plant of suitable size* ’x / 

c 7a 

r/6- tAJ- * 


much of the dan- 
ger of shorting or 
of fire in using an 
electrical exten- 
sion, a rubberized 
cord now is on the 
market. Cord, 
socket and attach- 
ment ping are vul- 
canized, thus mak- 
ing it one piece of 
rubber, while the 
handle contains a 
tap for other elec- 
trh 
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1 OUTBOARD MERRY-GO-ROUND LATEST WATER SPORT 



Outboard-motor boats in a thrilling 
‘buerry -go -round " race amused and inter- 
ested spectators at a Florida resort re- 
cently, Jumping platforms were intro- 
duced, and a hurdle race added variety to 
the contest. The 3>oats were tied through 
swivel connections lo a tw enty -two- foot 
telephone pole, imbedded firmly in the 
bottom and extending about twelve feet 
above the surface of the water* The 
length of the ropes to the boats was va- 
ried, allowing some of the craft to operate 
on a shorter radius find so pass the cithers* 


°\ 


AUTOMATIC KEY-CHAIN REEL 
^ PROTECTS SWITCHMAN 

When a Los Angeles switchman nearly 
lost Ins life when his key chain caught an 
obstruction as he was jumping oft a car, 
he decided to In- 


vent something 
that iv o u 1 d pre- 
vetit such acci- 
dents* He now has 
a chain holder, 
about the size of 
a watch, which 
can be attached to 
his belt. It is fitted 
with a spring arrangement, so adjusted 
that the twenty-four-inch chain and the 
bunch of kcY> ape rmtcklv brought hack 



into place automatically as soon as thE* 
keys are released, doing away with a dan-, 
gling length of chain. ' r * 

qi'l ' ^ 

WHY LEAVES FALL IN AUTUMN . 


Nature’s wonderful skill in maintaining j 
balanced conditions is the chief reaso^^> 
why the leaves fall in autumn, according ° 


to Martin L 


Davey, well -known tree 
There "aTFlTuge numbers of leaver* 


pert. 

on every tree, he explains, and all tlur^T 
leaves give oft" moisture. In the winter, S 
the tree roots absorb very little moisture-c-? 
so that, ii the leaves remained on amP 
functioned, the tree would be literally ^ 
drained dry and would wither away, 
fore the leaves fall, the tree absorbs most 
of the food substances they manufacture. J 
and a layer of thin-walled cells is formed*? 
at the base of the leaf where it is at-jN 
t ached to the twig* This layer becomes 
a zone of weakness allowing the leaf to 
fall of its own weight or to be easily blown 
off. The scar that is left is protected by a 
substance which is practically waterproof. 
Since the tree bark is almost impervious 
to moisture, the tree is literally ''hottlecfcO 



up” for the winter* During or after a 



long drouth in summer, the leaves fall 
early, as the tree naturally hastens the 
process in order to prevent too much 
evaporation of its moisture. 


tv /] si i t LmJLJ 
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WINDOWS CLOSED 
SfrY FALLING RALN 


^W li e** ra t n fa lls ■ h tl 1 e 
isill of ark electric window 
recently m vented* a cir- 
cuit is closed add the 
window is aut' inati ally 
lowered* si o ■■, ] y ami 

noiselessly, sparing the 
jhousewife the task up 
running from rm] m to 
.room to prevem dart ago 
liKmi a storm, J In.- ap- 
paratus may also be set, 
by a clock to -Imt the 
window at an> dc-ired 
time whether rain fall 
tug or not. 


PICTURE CARD HAS 
PHONOGRAPH ~ 
> RECORD V S 


Portable Mast for Dirigible in Usei It Can Be Hauled About by a Tractor 
and Requires a Smaller Ground Cre^r 


Germany, These cards 
bear a photograph of the sender, and the 
voice is recorded on a small phonograph 
disk attached to the back of the card. 
The recipient places the postcard on the 
phonograph anti listens to the reproduc- 
tion of the sender's voice. 


PORTABLE MAST FOR DIRIGIBLE 
DECREASES GROUND CREW 


Successful tests recently were conduct- 
ed with a portable mooring mast for the 
navy's dirigible,, the "Los Angeles." The 
mast* consisting of an iron framework on 
rollers, can he drawn about by a tractor 
and offers added facilities for landing as 
well as launching. It greatly decreases 
the number of men composing the ground 
crews for either take-offs or landings. 


PILE DRIVER WORKS AS PISTON 
OF GASOLINE ENGINE 


A pile-driver hammer* operated by atr 
internal-combustion engine, has been de- 
veloped by a German n i a rt ti f a J k h c 
hammer head forms the outer end of the 
piston rod. The whole outfit weighs about 
450 pounds. It requires only about two 
quarts of fuel and a little lubricating oil 
per day. Ignition is provided by a stor- 
age battery, and the hammer delivers its 
blows continuously until the yurrent is 
shut off. A T? ^ if A. /v _ /’ 


Min La lure Phonograph Record Which Be-ars Photo- 
graph as Well as. Voice "Record, of the £ toiler 



I VAX Was breaking. Around the 
base of a small brush-covered 
lit]], near a large eastern city, were 
strung more than a hundred police 
officers, i Inns in hand, they strained 
their eyes through the dim Hght 
toward the top of the rise. 

On the hilltop, two desperate 
gunmen were at bay. Every few 
minutes they sent a fusillade of re- 
volver bullets flown the slope to- 
ward the officers. Both had done 
murder many limes over and were 



Various Revolver Holds and Firing; Positions; «t Top. Two-Handed White Lying 1 Flat; in Circle, from 
Cover; Above, the Crouch, and, at Right, Two- Handed Hold 





prepared to exact a high price f 
their lives. 

As the sun broke through t 
morning mists, the cordon of 
cers began closing in on the crim- 
inals. They accompanied their 
advance with a constant bombard- 
ment of the thicket, The air 
full of lead. It seemed nothing 
could live through the hail of Ind- 
icts, but still the bandits fought 
on. Finally the shooting 
the top of the hill came to a stop. 
For a few minutes the 
waited, then they surged tnrwa 
up the slope. Just before t 
reached the crest, one of the on I 
laws stepped out of the thicker 
his hands in the air. The ot 
gunman lay on his face, a bullet 
hole in his head. Investigation 
showed that he had used the I 
bullet in his gun on himself, 
than surrender, Not a single 


let had touched either bandit, in spite of 
the fact that the police had Bred more 
than 2,000 shots. 

That incident is indicative of the con- 
ditions that prevailed generally in police 
departments a few years ago, A few 
months past, at the graduating exercises 
of a police school, such as many large 
cities now maintain to make their police 

men a gunfighting first line of defense be- 
tween the cittren and the criminal, twenty - 
five o HI cers re enacted this ^ Battle of 2,000 
Misses” with far different results. 

In the brush, silhouette targets had been 
set up in no better sight than the bandits 
had been— just dimly outlined in the 
bushes. Two hundred and fifty shot were 
fired. The targets were hit 249 times. 
When one of the policemen opened his 
gun to empty it of the discharged shells, 
he found that one had missed fire. Of 
course, that record could hardly be ap- 


Ahove. Results of Good Aim at Swinging Target, and. 
Below, Moving Target on Cable 
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proached shooting 
under the same con- 
ditions at human 
targets, who could 
move about and re- 
turn the fire* But 
the fact remai n s 
that any two gang- 
sters at bay on the 
top of that hill with 
those twenty-five 
policemen advancing upon 
them would have been 
quickly wounded or killed. 

The only gunman who can 
cope with the bad gunman is 
the good gunman. And 
most of the police officers 
walking heats in American 
cities today are not gun- 
men — good or bach In coti- 
firm at ion of that statement, 
let us consider the state of 
affairs in one city to which 
I was called to assist in estab- 
lishing a gunnery school for 
police officers. The first 
class consisted of 100 men. 
To get a line on what they 
knew about their weapons, 
T took them down to the re- 
volver range, divided them 
into squads and told them to 
go ahead and show me some 
shooting* 


not a single one of the hundred was ac- 
quainted with even the rudiments of hand 
gunnery. How could they be expected to 
know'? Xo one had ever taught them. 
Out of all the officers who blazed away at 
the targets, not one got a bull's-eye, A 
great many of them couldn't fire their guns 
at all. 

And yet we made good gunmen out of 
nearly all of them. Within a month, most 
of the officers could bang out pretty good 

scores on the indoor 
range. That was the 
first step in their gun- 
fighting education— 
to teach them how to 
hold their sights on 
the target, squeeze 
the trigger and how 
to care for their 
guns* 

The class gained 
some knowledge of 
slow and rapid fire at 
targets and then 
were ready for 
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As soon as I saw them aim 
at the targets, I knew that 


Above, Correct Two-Handed Revolver Hold. and. Below, T-etrault and 
Gallagher, Crack Shots of the Springfield, Mass., Department 
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sehooHug in gun fighting. J lie first step 
Wits to get them to carry their guns in po- 
sition, readily accessible in case rtf trouble, 
as the primary essential of good guti- 
fightiiig is to get the gun out and into 
action in the shortest possible space of 
time — a quick draw, it you please. Years 
of experience have taught the best gun- 
fighters of the nation that the ideal place 
for a holster is in front of the right hip, 
with the loop on tilt holster so fastened 
that the gun will hang diagonally with the 
butt straight back toward the hip atul the 
muzzle squarely between the legs. 

A draw from tins position consists of 
one movement only. If the gun hangs prop- 
erly, the right hand comes up from its 
position as it hangs at the side, three fin- 
gers hook under the butt, start (.lie gun mil 
and, as it begins to leave the holster, the 
forefinger finds tire inside of the trigger 
guard and the thumb the top of the ham- 
mer, ready to cock the weapon the instant 
the muzzle swings toward the target. A 
quick draw can only be acquired by much 
practice. The police classes put in many a 
weary hour learning to draw and also to 
“aim with the thumb/* During this in- 
struction, all guns are empty. 

Aiming with the thumb is simply a mat- 
ter of holding the revolver in such a man- 
ner that, when the sights arc lined up on 


Policeman at Revolver Practice in Gallery with Targets 
That R«n on Carriers 
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Serguant Tetrault Shows Proper Way to Disarm Bandit \ 
as PossihJ-c with Guo liatki it Bandit Whirls. Co Lint-Dr 

the mark* the thumb is also pointing at it. 

A police officer rarely does his shooting 
under conditions that prevail on the tar- 
get range. More likely, the time he must 
shoot straight or die is in the middle of 
the night, in the pitch-black interior of a 
looted store, or down an alleyway where 
the beams from the street lights send not 
a single ray. Under such conditions, he 
cannot sec fits sights. But he can point 
his thumb at even the dimmest target — try 
it yourself and see how easy it is to do — 
and if his gun barrel is held parallel to his 
thumb, a thumb aim is just about as good 


as a sight aim, when the 
target Ss as big as a man. 

Shooting from the hip 
and other trick firing 
have no more place in 
gun lighting than i >i e y 
have in target shooting. 
As the first step in the 
training for real gun- 
fighting, the officer takes 
his stand, hands at side, 
twenty -five yards from a 
steel target shaped like 
the silhouette of a man's 
body. However, the sil- 
houette is hut three feet 
tall anti half the breadth 
of a man. In short, con- 
ditions are the same as 
shooting at a man fifty 
yards away. 

The silhouette target is 
mounted on a revolving 
rod. so that it may lie 
turned at any angle from 
the shooting point. When 
the officer is ready for 
the test — gun bolstered 
at his side— lie sees only 
i he sharp edge of his tar- 
get. Without a warning 
word, the target suddenly 
swings to present its full 
expanse. It remains in 
this position for exactly 
three seconds, then 
swings away again. 

In the interval, the offi- 
cer must draw his gun, 
aim it and fire. The gun- 
nery students are instruct- 
ed to fire at the middle 
of the body and not to try for head shots— 
a bullet iu the midriff will stop a bandit just 
as quickly as one in the head, and the body 
is the bigger target. 

An average shot will place four bullets 
out of ten in vulnerable spots of the sil- 
houette, a good shot will average five or 
six hits out of ten and an expert seven or 
better. Time after time, I have seen both 
Sgt. V. M. Tcirault and Patrolman Kay 
Gallagher, ot the Springfield, de- 

partment. register all ten shots at twenty- 
five yards and frequently repeat the per- 
formance at thirty-seven and a half yards 


St a mt as Far Bark 
with Arm 
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—equivalent to a man at a distance of sev- 
enty-five yards — to which range the stu- 
dents graduate after becoming proficient 
at the shorter distance. However, these 
two are among the best shots in the coun- 
try at such targets, and police officers need 
not develop such uncanny accuracy to 
be far ahead of the usual gangster. 

Proficient at the silhouettes, the stu- 
dent advances to still more difficult shoot- 
ing. Out on the range, there are three 
steel plates, each a foot long and three 
inches wide. These are hinged to wooden 
posts at the center so that they can stand 
upright or lie flat. One plate is twenty 
yards from the shooting point, another 
thirty yards and the furthest, thirty- seven 
and a half yards. They arc placed at 
widely separated angles of fire. 

When the marksman takes bis stand 
at the mark, all three plates are lying flat. 
Suddenly, one of them — he doesn't know 
which it is to be — pops upright. His 
problem is to knock the plate flat again 
with one shot, and that shot must be fired 
within two seconds of the time the plate 
flashes into view. Understand that, to flat- 
ten the target, he must hit it somewhere 
on the top half — “thus his mark is hut 
three by six inches. 

Ry the time he has graduated from tho-e 


targets, the officer is a marksman or he 
never will be, Then we put him at what, 
to all intents and purposes, except that no 
return shots are fired, is real man shoot- 
ing. A hundred yards down the range 
there hangs from a cable a wild-looking 
effigy, It has the outline of a human be- 
iug, six feet high, and is hinged at the 
neck, shoulders and hips. 

The contraption runs on a wire stretched 
from the distant point to a position just 
above the shooter's head. At a signal, the 
effigy starts along the wire toward the 
officer. It swings from side to side, the 
arms flail about, the body jumps back and 
forth, and the legs kick. And yet we 
expect the student to get at least three out 
of five bullets into a vulnerable part, be- 
fore the target reaches t lie fifty-yard 
mark. When he can do that or better, 
he's a real shooting man. 


MOTORBOAT LIKE TORPEDO 
WILL NOT SINK /Q 

With a torpedo-shaped hull and a water- 
tight cabin compartment on lop, a novel 
motorboat, designed by a German engi- 
neer, has been tested with the idea of using 
it for a journey across the Atlantic. The 
of steel. 


Queer Motorboat German Engineer Has Buih for a Possible Trip across the Atlantic; It Has a Water-Tight 
Compartment or Cabin Mourned on the Torpedo 'Shapetk Hull J f - 
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Testing Odors in Special Apparatus That Tells Which Aromas Attract Com 
Borers So That They Can Be Trapped 


ODORS THAT LURE CORN BORER 
TO AID IN WAR ON PEST 


alent of fifty horsepower 
to operate, would radi- 
ate one-twentieth of an 
ounce of light anti heat 
if it were kept working 
constantly for 100 years. 
On this basis, scientists 
estimate that the suns 
whole surface is emitting 
over 4 + (XX>,000 tons of 
light every second. This 
means that the sun is be- 
coming some 360 billion 
tons lighter every twenty- 
four hours. But this has 
been going on for mil- 
lions of years, and scien- 
tists are assured that the 
process will continue ior 
many thousands of cen- 
turies to come, so there 
is no need for immediate 
the sun will waste away. 


G&veniment scientists have been ex- 
perimenting \vTrti vartous odors that at- 
tract the corn borer in order to find a lure 
that can be used to entice the pests into 
traps and so protect the corn. So far, 
^ five odors from various parts of the corn 
have proved effective and more than 900 
have been discarded as lacking attractive- 
ness. To make the test, a drop of the 
substance is placed on a blotter and put 
in an ^olfactometer a specially designed 
apparatus that helps in determining the 
strength and reaction of the odors. The 
moth is put in another sec l ion : the ma- 
chine and, if attracted by i^ie smell, tries 
to reach the blotter. 


concern that 
Even wirele s waves weigh something. 
Some of die big radio stations will have 
transmitted fractions of an ounce apiece 
when they have operated a century, 


TRACTOR FITTED WITH CRADLE 
SPEEDS HANDLING PIPE 

i inpes for natural-gas lines in California 
are conveniently and quickly loaded and 
unloaded from trucks with the aid of a 
tractor that Iras an arm or cradle extension 
for picking up the pipe lengths and plac- 
ing them where desired. When the trac- 
tor is not used for this purpose, the cradle 
can be converted into a scraper for filling 
trenches with earth. 


WEIGHT OF LIGHT 
FROM SUN IS 
-<]> MANY TONS 

i Science has put hot 
beat and light “in the 
scales’' and weighed them 
with the result that an 
estimate can be made as 
to the weight of the 
radiated from the 
A ecu rate tn easu r e m c n i 
have shown that a search- 
light, requiring the cquiv- 


II inciting 


■ 1 a ■ ■■ 1 1 4 A 4 ■ ft 


Pip* with the 
Cradle 


Tractor; the Grappling 
for Pushing EHrt 


Arm 
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With His Parachute Beg inn inn to Open After He Has Fallen Only Twenty Feet i Remarkable Photograph 
of Jump Made by Manley J, MtrrEll, Instructor at Parks Airport, East St. Louis, Illinois 


SAFETY OF MODERN PARACHUTE 
PROVED IN MANY TESTS 


White parachute jumps at low altitudes 
generally are considered more hazardous 
than those at several hundred feet and 
more, chutes of today arc being developed 
to open quickly after the rip cord is pulled, 
so that some of the danger of a low jump 
is reduced. In the accompanying' illustra- 
tion, showing Manley J. Mrx rcJk in a 
^ jump at Parks airport, East St, Louis, 111.-, 
the p afaclmte is opening a f ter M err el l 
^ has fallen hut twenty feet. The rip cord 
'P and ring can be seen in bis hand 
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ONIONS GIVE DOGS ANEMIA 




I 






s c- White expennifiniting with a diet for 

dogs to^-TTfevent the disease known as 

black tongue, a malady somewhat similar 

to pellagra in human beings, it was found 

that onions produced an^nia, The onions, 

CCia^cj 

- it - ) Lyw ' 
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cooked or raw, produced severe cases of 
anemia when fed in quantities of more 
than half ail ounce for each two pounds 
of body weight of the dog. Smaller 
amounts produced milder eases of the 
disease, which grew in severity as the 
onion ration was increased. 



DETACHABLE SPIKED SHOE SOLE 

SLIPPING 

To prevent slip- 
ping on ground or 
pavements, de- 
t a c h a b 1 e si ee I sol es 
e quip p e d with 
e a 1 k s no w arc 
available for leath- 
er or rubber boots 
and heavy shoes. 
The sole is held to 
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GILDED THRONE IN AUTOMOBILE 



Fillings Throne Chair 


As a gift from the city of Milan, Pope 
Pius XI recently received a magnificent 
automobile in the tonneau of which is a 
massive gilded throne for a seat. The 
luxurious car. for the exclusive use oi" the 
pontiff, is furnished with interior fittings 
of gold, silver and ivory* 


CRICKET IS MASTER MUSICIAN 
TALKING FILM REVEAL 

Crickets are more skillful, in so; 
spects, than master violinists, for they 
can play, iti a fiftieth of a second, notes 
that a human fiddler can reach only by 
sliding his finger far down on the " h F 41 - 
string, and the insect repeats the feat four 
times at every stroke of its “howT Ur. 
Fran k E. Lptz^and W* E. Hicks, of the 
American Mus euinol X'ailTnd History, re- 
run lly assisted m tfie production of a 
“talkie” or rather a l *chirpie,” of a per- 
forming cricket and learned many inter- 
esting things about this famous natural 
musician. After the film had been pre- 
pared, the scientists made microscopic 
measurements of the alternating shadows 
and clear bands on the edge of the talk- 



ing film. This study revealed that the 
human ear is too sluggish to hear all the 
sounds when the cricket chirps* They 
found that the insect does not slide its 
tiny file near the edge of its wing clear 
across the other wing edge at one stroke 
to produce a chirp* The film showed that 
each chirp separates itself into about four 
subdivisions or “pulses” with impercepti- 
ble pauses between them. hack pulse 
lasts, on the average, about one-fiftieth 
of a second and each pause is somewhat 
less. The human ear, too slow to catch 
these divisions, interprets the chirp as a 
single sound. Further study of the music 
showed that a pulse starts at the high 
pilch of fifth ‘'D" above middle 4i C” of the 
piano keyboard, rises momentarily a little 
higher, then slurs downward approxi- 
mately a whole tone, all in about one- 
fiftieth of a second. 





HAND TESTER TELLS IF MEATS 
ARE TOUGH OR TENDER 


1 iC 


To tell jrnt how tough or tender a 
of meat may be, the departm ent of a 
cult ure has devised a simple testerwHTc 
fFTl>etng " used extensively In research to' ' 
find out why meat from one animal ig\ 
more tender or tougher than that from^J 
another. A knife blade is pulled through 
small round pellets of the sample by tneai 
of a crank, and a scale in the center of th 
apparatus records the amount of pressur 
required to make the cut* 




Testing Steals in Puller That Registers the Fotcc 
Needed to Cut It 
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German Lads Examining Remarkable Model of the Cruiser "HLiuJenburj,” Which Was Ont 

EahibUs at a decent Show six Potsdam, 


l- of the Pf-i 


ncipal 


MODEL OF GERMAN BATTLESHIP 
FEATURES BOAT SHOW 

One: of the most interesting objects at a 
boat show held recently in Potsd am. G.ei^ 
many, was a large model dF the cruiser 
ll HiHdenhurg p .” Details such as turrets, 
guns, anchor and observation towers were 
faithfully reproduced in accurate scale. 



seeds into refuse near a builder's sand 
pile, some of them having fallen into the 
sand and become mixed with the plaster. 
The growth was eliminated by spreading 
a thin coating of new and seedless plaster 
over the original. 


PLANTS SPROUT FROM PLASTER 
ON BUILDING WALLS ft Q 

When newly plastered walls of a Phila- 
delphia building suddenly sprouted plants, 

it appeared that the structure would have 
vertical gardens, and, along with the mys- 
tery, the contractor was threatened with 
a suit. D r. Rodney H . True, of the Uni* 
versity o f Pen ns y ] van ta , was called in to 
solve the riddle. He hr stTtelcr mined that 
the vegetation was a plant that grows in 
alkaline soil, principally on the edges of 
deserts, and frequently attains a height of 
two feet. The seeds are used in horse 
medicine and are often imported from the 
Sahara desert regions. It was found that 
a druggie had thrown a quantity the 


LAWN-MOWER ROLLER SPRINGS 
GIVE SMOOTHER CUT <? 3 

Better performance is assured from the 
lawn mower by the use of pressure springs 
that hold the roller on the ground, pre- 


venting Ui<^nu over from bucking in tough 



$ 


grass ;md giving ^ 

smoother, more vf 

e v c n cuts. The 
springs fit practi- 
cally all makes of *0 
mowers and can 
he attached with- 
out altering t Irse^ % 
machine. 


Cl Names and addresses of manufacturers 
of articles described in this magazine will 
be promptly furnished, free, by our Bu- 
reau of Information. 




Delicate GiirmEnli Are 
Not Injured in This 
Hamper, aa tt Has 
Smooth Inside Surfaces 
and Folds Uj> like A 
Book When Not in Use 


An End Tflble. Bridge or Luruh- 
eon Table Combined in One, line 
to the Simple and Convenient 
Folding Top; It Is Adjusted as 
Shown Above at Right 

H /" 


This Coffee- 
pot Calls y o Li 

When It Boils: 
the Little Bird 
on Top Sings 
and Whistles 
Shrilly When 
Steam Is Up; 

ta Filltd 
Until Spot! t 
Overflows, 
Saving Need 
of Measuring 


To Keep Shoes /rotn Becoming 
Lost; the Trees Are Fastened To* 
get her and Both Shoes Are Lifted 
at Q net- with ihe Handle 


t 




Hs-rc Is a Toaster That 
El inti nates B u r nod Bread 
and Finders; the Slice Is 
Automatically Deposit ed 
on the Dish in Front as. 
Soon as It Is Sufficiently 
Browned 


Pot] shinty Furniture with 
Paper i Simply Wad Up 
Two or T Es roe Feet frotn 
the Roll and Use as a 
Cloth; the Paper Is rm> 
prep na ted with Polish 


This Skillet Has 
Grooves- in the Bot- 
tom and Therefore 
Actg as a Grill, Elimi- 
nating Grease Fires 
and Holding a Chop 
or Steak Away from 
the Greasy Bottom; 

If May Be Used an 
Top of th^ Stove or 
in the Oven 


A t Left. a Convenient Squeegee Map for Cleaning 
and Polishing the Floor, and. Above, a Fabrikoid 
Blanket Case in Various Colors and with, tin Inter- 
locking Fastener at i he Side: It Keep'. Bed Clothing 
or Other Ari teles Free from Bust and Guards Them 
from Moths; It Is Made in Two Sixes 
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GIANT OF WORLD’S BRIDGES RISING IN NEW YORK 



Artistes Drawing of the New Hudson River Bridge* Now under Construe lion. Compared with Other Famous 

Structures; Note Comparative Stae of Brooklyn Bridge 


Scheduled for completion in 1932, the 
new Hudson river bridge, now in course 
of construction between upper Manhattan 
Island and Fort Lee, X. J,. will have a 
span of 3,500 feet, twice that of any sus- 
pension bridge heretofore built or under 
erection. Its mighty proportions dwarf 
eve r y 0 1 h cr b r i d ge 0 f i t s k i n d „ The fa mou s 


mated that more than 8,000 J'KK) vehicles, 
19,000,000 passengers and nearly 1,500,000 
pedestrians will use the bridge during the 
first year. To finance the huge under- 
taking, bo nils to the value of £60,1)00,000 
were issued. It is expected that the toll 
charges eventually will pay for the bridge, 


MAIL PLANES' TOTAL MILEAGE 
TWENTY-FOUR MILLION 


Delaware river bridge, for instance, has a 
span of but 1,750 feet and the Brooklyiri^ 
bridge, the marvel of the age when it wa^Olu 

built, stretches but 1,595 feet. Its floor is^ Since February, 1926, the beginning of 
eighty-six feel wide, while the new bridgd’^^the air-mail service, United States mail 


will have a roadway 118 feet in width. 
One of the interesting features of the 
mammoth new structure was the prelimi? 
nary work done in testing the rock for the 
foundations. The services of a geologist 
were obtained in making extensive bor- 
ings to a depth of 300 feet on the New 
Jersey side to make sure that the strata 
were of the proper character to support 
the enormous weight of the bridge tower 
The huge cables are to be anchored to the 
rock on the New Jersey sidc t and on the 
New York side, they will be Imbedded in 
an almost solid block of masonry, 290 by 
200 feet square at the base and 130 feet 
high. It will rest on bedrock. It is estri 


planes have flown more than 24,000,000 
les, enough to girdle the earth about 
.000 times, according to po^t - office figures. 
T he exact mileage up to May s '&i-riTf3^ r ear 
was 23,760.017. During that time, over 
1 0,000,000 pounds of mail was carried and 
more than £21,0003X10 was paid to con- 
tractors. From nine routes, the service 
jTias extended to twenty-five. The longest 
is between Chicago and San Francisco. 


([A combination phonograph, radio re- 
ceiver and clock, invented in Ge+tmtm^ 
speaks the full hours and utters such an- 
nouncements as "Breakfast is ready," and 
"Time to gp to school, children." 
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MYSTERY VEILS OLD PYRAMIDS 
FOUND IN MEXICO q ^ 

Six more pyramids., recently unearthed 
along the '‘Pathway h oi the Dead" in the 
ancient oily of Teotilmaean, have set 
Mexican and othej ^arch apologists to fur- 
ther - investigations into' the origin of the 
mysterious city, which is of unknown age 
and history. The Aztecs who met the 
Spanish conquerors in the sixteenth cen- 
tury could tell nothing of its beginning* 
The pyramids are small compared with 
those devoted to the sun and the moon, 
already unearthed, but remnants of old 
temple walls which once surrounded the 
pyramids, broken pillars and several of 
the central altars have been found. The 
arrangement shows that several of the 
temples must have had inner sanctuaries, 
entered through ma 2 el ike passageways. 
Concrete and stone-si ah -cove red drainage 
canals have also been found along the 
street, indicating that the inhabitants 
knew how to provide outlets for storms 
and high waters to prevent floods. 


REAR-VIEW MIRROR IN GOGGLES 
FOR TRAFFIC OFFICERS 



Traffic Policeman Wearing Goggles TfT.fc Have Rear- 

View Mirrors Similar to Those on Automobile 


tJSi *Ha3« 


To enable traffic officers to see what is 


BICYCLE PEDALS ON PONTOONS 
OPERATE WATER CRAFT 

Bicycling on the water has become pop- 
ular at Florida resorts with a water craft 
which applies the principle of the bicycle 
to locomotion on water. Bicycle pedals 
and frame are mounted on two pontoons, 
the pedals operating a water wheel set 
between the pontoons, thus furnishing the 


going on behind their backs, t he Bpstoi 
police pee experimenting with rear-vision 
goggles. The goggles, worn tike ordinary 
spectacles, have mirrors placed at an an- 
gle in front of the tenses, thus giving the 


traffic officer an unobstructed view of 
what is going on in front of him and a 
good idea of what is happening behind. 



WALKS OF COLORED CONCRETE 
LAID IN FANCY PATTERNS J 

Welded slices -steel frames or stencils 
are being used in Germany in laying gar- 
den and park or other walks in patterned 
colored concrete. The frames, or tonus, 

are ten by fifteen feet in size, with up- 
right sides and interior divisions making 
a pattern of any design and for any num- 
ber of colors. The form 
is set on the usual foun- 
dation and the colored 


Carrying a Pas- 
senger on the 
"Water Bicy- 
cle / 1 a Pontoon 
Affair Propelled 
by a Ptu at- Op- 
erated Water 
Wheel 




Slccplfr oi St. Paul's Church, N™ York, as It Appeared 
Surrounded by Scaffolding during Repair a 

CHURCH PLACED IN STEEL CAGE 
FOR SAFE REPAIRING 

To reduce the (ire hazard and protect 
workmen and passers-by during; the re- 
pairing of St. Ikit dS c] t uiiclt,- famous land- 


“MIKE” SWUNG ON SHOULDERS 
^ AIDS SPORT BROADCASTS 

Radio announcers broadcasting sport 
and other events requiring; some moving 
about, now are using portable micro- 
phones attached to their shoulders by a 
harness instead of being placed on a stand. 
The "‘mike" rests on the chest in a posi- 
tion similar to that of the mouthpiece of 
a headset telephone. 


v(m<a&u*. ttw 

MECHANICS 

around it as near as safety would permit 
Frederick Siuipich, in charge of the party, 
describes the spout fis a 4, giant factory 
chimney, linking the heavens with the sea* 
As it grew in size and whirled and twisted, 
it took the shape and appearance of a 
great snake, spray and mist rising in 
clouds from where its tail lashed the sea- 
Yet its writhing edges were as clean-cut 
as a broad hand of black ribbon* Gayer 
and Stevens made a series of pictures. 
First, they shot the straight dark descend- 
ing line that marked the monsters forma- 
tion : then its great twisting black bulk 
and finally, a long, grayish snakelike arm 
that swung off at forty-five degrees, its 
lower end now whipped out into thinning 
water strands* By my watch, it w r as ex- 
actly seven minutes from the time the 
spout first formed until it faded into the 
black depths of the moving squall/’ 
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mark of lower Broadway in New York 
city, the entire structure was inclosed in 
a steel-cage scaffolding. The cage is 200 
feet high* and 5,000 couplings and 2,500 
pipes were required in complete the frame. 




FLY PLANE ABOUT WATERSPOUT 
^ TO MAKE MOTION PICTURES 

For the first time in history, motion pic- 
tures have been taken of a waterspout 
from the air. A survey party of the Na- 
tional Geographic s o c i et y w a s p ro c ce d - 
ing from Key West to Luba in a large 
flying boat when a heavy squall, which de- 
veloped into a waterspout, blew up a 
short distance' from Havana. Jacob 
Gayer, staff photographer, and Capt. Al- 
bert W, Stevens, noted army photog- 
rapher, seized cameras and for several 
minutes took movies and stills of the 
writhing column as lire plane was flown 
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Broadcasting a Sporting Event through Microphone 
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Government Engineer Making a Gravity Measurement on the Side of a Mountain t the Force of Gravity Differs 
in Various Parts of the World and; Scientists Are Seeking a Master StaridarJ or Average 

By GEORGE W, GRAY 

rpO DETERMINE the force of gravity 
— the “pull" of Mother Earth — the 
bureau of standards has begun at the 
city of Washington observations and 
computations which will require more 
than three years to finish and thus to es- 
tablish a world standard, 

W h y is such a n i ea s 1 1 re m en t i tu p o r la 11 1 r 
Because the gravitational survey of the 
earth* which is being carried oil by the. 
nations, requires some master value — just 
as the laud surveyor must have a standard 
mile by which to rate his tape, and the 
chemist a standard gram by which to rate 
his scales. 

It was in 1900 that the United States ac- 
quired its gravitational value from Ger- 
many. In that year, a representative of 
our coast and geodetic survey visited 
Potsdam, swung a pendulum there for a 
series of days, and determined its beat 
in relation to that of the official instru- 
ment, Returning to the United States, he 
swung the same pendulum on a pier in 
the basement of the survey office in 
Washington, and so rated the Washing- 


ton value in Terms of that at FoYsdam 
Since then,, the gravity experts of the 
survey have year after year visited picked 
points in t lie United States, adjusted their 
delicate pendulum apparatus and swung 
it for twenty- four hours or longer — time 
enough to measure just how strong is the 
pull of the earth in that particular spot. 

One party of observers took the instru- 
ment to the lop of Pikes Peak and found 
that, of alt places in the United States 
thus far tested, the force of gravity is 
weakest there. This is to he expected, 
for gravity diminishes with altitude — as 
one gets higher and therefore farther 
from the planet's center, the earth's at- 
traction rapidly lessens. 

The place in the Uni led States where 
the force of gravity has been found to be 
strongest is a village in the northeast 
corner of North Dakota, the town of 
Pembina. Here the pendulum made 
1 72,656 swings in twenty-four hours, 
whereas on Pikes Peak its heat was only 
172,480 swings in the same period. The 
stronger the pull of gravity, the more 


467 




*168 


POPULAR MECHANICS 



Landing the Apparatus for the Gravity Survey pp Nihea Island, Hawaii; Teat£ Have Beer Made OP Moun- 
tain Peaks, at the Equator and near the Poles, to Establish a Universal Gravity Standard 


rapidly the pendulum vibrates. Gravity 
varies also with latitude. Thus, it pendu- 
lum flock which keeps correct time at 
Ncu York wilt -gain if moved to Labrador 
and will lose if moved toward Miami, 
A man who weighs 200 pounds in New 
York will weigh only 190 pounds ten 
ounces in Panama. The reason for these 
changes lies in the earth's rotation. 

Ac the equator the speed of rotation 
is more than 1,000 miles an hour, whereas 
at Chicago it is only 772 miles an hour, 
and at the poles so slow as to exert no 
appreciable centrifugal force. It is this 
centrifugal force, which steadily increases 
as one approaches the equator, that over- 
comes gravity to a certain extent, and so 
cuts down weight, slows down the swing 
of pendulums, and causes clocks to lose 
time unless they are adjusted to the vari- 
ation. 

Mining prospectors, seeking mineral 
deposit, find in gravity variations an im- 
portant signpost to hidden wealth. Many 
valuable deposits of oil, nickel, and other 
minerals have been found in this indirect 
way. Thus, petroleum deposits in south- 
ern Texas usually occur in connection 
with massive underlying domes of salt. 
A recent publication of the Colorado 
school of mines reports twenty salt domes 
discovered in Texas by gravity methods 


within seven years. Such discoveries re- 
quire extremely sensitive apparatus, hut 
they are a demonstration of the practical 
results that may come from such work. 

A rather interesting outcome of the 
development of oil fields in the Panhandle 
district of Texas is the discovery of an 
unknown mountain — unknown because it 
lies buried hundreds of feet under the 
sand, clay and other sediment deposited 
here ages ago. No eye has seen the 
buried mountain; but scientists, feeling it 
out through their gravity instruments, 
know it 3s there — just as astronomers 
more than twenty years ago “felt" the 
planet N X/ T now named “Pluto/’ which 
was recently added to our solar system. 


BLOSSOMS THREE FEET ACROSS 
si FOUND IN SUMATRA 

I i oL 

blossoms of a plant found in the in- 
terior of Sumatra grow to enormous size, 
often reaching a diameter of three feet 
and more. The buds are only as large as 
walnuts and give no indication of their 
future proportions. Just before opening, 
they closely resemble a cabbage and the 
matured blossom is somewhat like the 




forget-me-not bloom. It has an unpleas- 
ant odor and, oddly enough, h usually 
found only, along 





View of Hooded Cockpit of Fftane Used to Teach Students to Fly through 
Sole Reliance on Tiacir Instruments 

ul Ji ^ZvaJkj^% UU,\<}Oi^iAJL^ 


COiir Bureau of Infor- 
mation will answer all 
questions regarding arti- 
cle* appearing in this 
magazine. 


INVISIBLE 

SHININ 


' Black light/ 
cannot be seen b 
dered visible w 
minerals. This 
the Academy of 
addphia, 
minerals in a d;* 
to the rays is on 
carbon arc lamp is 


YS MADE VISIBLE 
ON MINERALS a ^ 

he ultraviolet rays that 
line human eye, is ren- 
it shines upon certain 
n is seen in 
Sciences in Phil- 


■ , o com ai tT i ng “TT e 
her and exposed 
Light from a 
, so that only the 
ultraviolet rays shine upon 1 lie minerals. 
Immediately they glow in beautiful colors, 
since the invisible rays are transformed 
into wavelengths that can be perceived 
by the eye. A switch is arranged to oper- 
ate the carbon arc automatically and elec- 
tric lights placed at intervals, so a con- 
stantly changing spectacle can be seen. 


HOODED COCKPIT HELPS PILOTS 
IN. BLIND FLYING ^ Q f 

Blind dying, the art of governing an 
airplane by dependence on the instru- 
ments alone, which is often necessary in 
fog or adverse weather conditions, is 
taught student flyers of a Berlin nviatioiL 
school in a special ship with a hooded 
cockpit, The hood shields front and side 
view from the student who is thus forced 
to rely on his instruments which are lo- 
cated on a panel in front of his eyes. The 
instructor sits alongside the student. 




Car Di’dr'OWn'fo SJi ir^v 'Sv : .Til |= s Around for 
Easier 

COACH CONVERTED INTO SEDAN 
WITH A MOVABLE SEAT 

Converting a two-door coach into the 
efficiency of a sedan is made possible with 
ail attachment for one of the front folding 
seats that enables the passenger in this 
scat to turn it toward the door so that 
other persons can enter or leave the car. 
ft consists of a metal frame installed un- 
der the front seat and is equipped with 
an automatic device that 
locks and unlocks the scat 
with the opening and 
closing of tlie door* 
While it does not inter- 
fere with l lie tilting of 
the scat, this is unneces- 
sary because the person 
occupying it does not 
need to Leave the car to 
allow others to enter. It 
can be quickly installed 
and does not alter the 
car’s appearance because 
it is tinder the seat. 
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LAWN FERTILIZER IS SPRAYED 

THROUGH GARDEN HOSE 


OUGH GARDEN 

1 w* L ^ — . j W : l vA — 


cient "electric eye that science is har- 
nessing to perform a number of important 
j:i ks. Two cells are employed in the tex- 
tile-testing apparatus. They create a bal- 





TEXTILES SORTED 
BY THE USE OF 
f ELECTRIC EYE 

T ex tiles of slightly 
varying shades are clas- 
sified more accurately 
than would be possible 
by ord i nary inspection 
with the aid of the pho- 
a to- electric] cell* ItheJ , c ffi - 


a to- electric] cell, ItheJ ,cl 
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Parathmte Tli at Is Sasd to Optfn So Quickly That Jumps from Alti- 
tude ot Ninety Fset Eg Sift 
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a need circuit and hold an indicator needle 
nr zero so Tong as both are receiving the 
-anie amount of light. But when the 
cider of the sample under one cell differs 
even slightly from that of the sample un- 
der the other, the variation in light causes 
tin needle to swing away from zero, and 
the inspectors know that the two mate- 
arc not exactly the same shade, al- 
tlu ugh the difference may not be ap- 
parent to t lie unaided eye. The effects of 
weave and sheen, likely to cause errors 
in the judgment of the electric eve are 
I'viTcome by rotating the cloth until the 
colors are melted into a solid mass of 
'C color and by using means for reflecting 
light from the cloth in all directions so 
that a concentration of light at any one 
pidnt is eliminated. 


Watt-ring and Fertilizing Hie Lswn at the Same Time; 
the Jar That Holds Fertilizer Is near Nozzle 

Applying chemical fertilizer to the lawn 
Es simplified by a spray attachment which 
is fastened to the ordinary garden hose, 
the fe rtiliz er being applied with the water, 
thus preventing danger of burning the 
grass, as the water carries the ingredients 
to I he roots, An ordinary fruit jar is 
filled with the fertilizer and screwed to 
the top of the spray, which is then at- 
tached to the hose and the water turned 
cm. The method spreads the fertilizer 
evenly, leaves no disagreeable odors and 
the proportions remain the same whether 
the jar is full or nearly empty. There is 
no pressure in the jar itself and the unit 
works equally well whether the water is 
under low or high pressure, 


parachute for sho&t jumps 
C *7 To PENS IN FEW FEET 

Successful tests with a parachute that 
opens almost instantly and is safe for 
jumps from an altitude as low as ninety 
feet, arc reported from Germany. The 
unit would be particularly serviceable in 
emergencies where many serious airplane 
accidents have occurred, and the ordinary 
type of parachute opups too slowly, 
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WORLD'S LONGEST ARCH SPAN 
IN KILL VAN KULL BRIDGE 


Concrete Archc-s and View 01 Partly Completed Span 
of ihe Kill Van Ku!l Bridge- 


Kill Van Kill I bridge between Bayonne, 
N. J., anil Port Richmond, Stateti Island, 
will contain the longest arch crossing 
when completed, with a center span of 
1,675 feet. At the Port Richmond end is 
a long: row of stately arche* of concrete 
which will stippori the great steel frame- 
work and from which the ldg center span 
will launch itself across the water Lu the 
New Jersey shore. The bridge is to be 
finished some time during 1932. 


ELECTRIC BRAKES FOR AUTOS 

ADD SAFETY TO DRIVING it 

fr.T 

Greater safety and increased ease in 
driving are among the advantages claimed 
for an electromagnetic braking system for 
the auto mobile. The brakes are operated 
by a pedal in the normal manner, but the 
operator, in depressing the pedal, simply 
turns on the current which does the brak- 
ng r and the installation may be so ad- 
justed that, if the car rolls backward on 
n incline, the brakes are set auto mat i- 
v on all four wheels. Operation of the 
is simple. Energized by current 


W(IAmZAs 


from a battery, a magnet exerts a grip- 
ping action on an armature of the ring 
type, attached to a standard brake drum 
and revolving with it, When l he brake 
band expands against the drum surface* 
no further rotation of the magnet is pos- 
sible* so that the armature slips on the 
magnet facing, combining its retarding 
force with the magnet’s, which continues 
its pressure against the brake band. As 
soon as the current is cut off by releasing 
the pedal, the entire assembly returns to 
neutral or off position. The action is the 
same whether going ahead or in reverse. 
The braking power depends on the 
amount of current that passes through 
the magnet and this is controlled by ihe 
degree of pedal oLc pressitm. 
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PART I 


fT'HI'S four-tube short-wave receiver has 
A the punch and flexibility short-wave 
fans have been looking' for, and, in addi- 
tion, it is no longer necessary to shut off 
the set and take it apart in order to change 
from one wave band to the other. Al- 
though it does not employ plug-in coils, 
there has been no toss in efficiency, as 
coils of the good solenoid type have been 
retained. Four settings of the dial at 
the left oti the front panel cover the entire 
short-wave range and bring in all short- 
wave stations, regardless of di stance, at 
loud-speaker volume. 

There are several other outstanding 
features that make this an unusually good 
receiver for general short-wave recep- 
tion. It has been designed to use 224 a c. 
tubes on a battery source of filament sup- 
ply, taking advantage of the ncm-micro- 
phonic characteristics of these tubes in 
the r.f. and detector stages. These screen- 
grid tubes are followed by a two-stage 
transformer-coupled audio amplifier with 
a 1 12- A power tube in the last stage. The 
chassis construction is rugged and simple, 
and the completed receiver is well housed 
and shielded in a neat and simple sheet- 
aluminum cabinet, the construction of 



which will be described in detail in the 
October issue. 

Fig. 2 shows the schematic circuit dia- 
gram anrl Fig. 3 the simplified wiring dia- 
gram, with all parts plainly marked. The 
various photos, together with the simpli- 
fied wiring diagram make the building of 
this set very easy, and an enlarged dia- 
gram and a detailed material list are avail- 
able to all. 

The chassis is made from a sheet of No. 
14 gauge brass, 13 by 17 in. p cut with a 
hacksaw and bent as shown in Fig, 1. The 
large cut-out at the upper left is for the 
tuning unit which contains the rotating 
coils and is housed in a copper shield. 
This unit extends about 1 in. below the 
lop of the chassis and is held in position 
by two small lugs at the front. After all 
cut-outs have been made, mark off and 
drill the mounting holes* This done, the 
metal sheet may be bent on the dotted 
lines to form the chassis. This is easily 
done by clamping the sheet in a vise, be- 
tween two short hoards, 1 In- thick, ex- 
actly on the bending line. Place a piece 
of thin board against the section to be 
bent and use a hammer nr mallet to bend 
the sheet over at right angles, to form the 
supporting sides. These sides raise the 
chassis about 2 in., providing sufficient 
room for mounting the instruments on 
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1 95 Meters 
Plutf-In Colls 



Prank h. Brittin 


the underside. The sockets are the stand- 
ard subpanel type and are mounted under 
the holes indicated by the circles, these 
holes being \% in. in diameter and 
made with a fly cutter or by your local 
tinsmith. Mount the sockets with two 
short machine screws and take care that 
the contact-prong terminals arc in the 
positions shown in Fig, 3. If the termi- 
nals are not marked on the socket, mark 
the chassis oti the underside near each 
terminal with a pencil for identi beat ion 
and as a guide for wiring. 

The small chokes are soldered directly 
to the terminals indicated. Note that the 
cathode terminals K on the 224-tubes are 
both at the same ground potential. That 
is, K of the r,f, tube at the upper left is 
grounded on the chassis at the dial- 
supporting bracket, and an additional 
lead is taken to K of the detector-tube 
socket winch is also connected to nega- 
tive- A in common with the grounded 
chassis. The terminal lugs on the tuner 
unit, conveniently located under the 
chassis, provide short sturdy soldering 
terminals to which the fixed condensers 
are soldered in order to make the shortest 
possible leads. 

The n.f, transformers used are a small 
type and, when mounted on the under- 
side of the chassis, extend just far enough 
down to provide additional sup- 
port to reinforce the weak part 
of the chassis at the cut-out for 
the dial and tuner unit. The dial 
and condenser assembly is mount- 
ed on two small metal brackets 
screwed to the dial frame, using 
the top holes provided for the 
purpose. The rotor plates of the 
variable condenser must b e 
grounded with a short lead di- 



rectly to the chassis at the rear, a solder- 
ing lug being mounted on the chas- 
sis with a short machine screw for this 
purpose. A lead, taken from terminal C 
on the tuner unit, is run tip lo the stator 
plates of this condenser. The flexible 
leads to the top caps of the screen -grid 
tubes must be well insulated so as not to 
short on the chassis. The various bat- 
tery-cable leads are made as short as pos- 
sible and are soldered to the points indi- 
cated. Keep the A-leads together and 
cable I he leads to the switch and volume 
control as indicated. The cabled battery 
leads are run out at the rear of the chassis 
through a hole insulated with a rubber 
groin met or cut large enough to prevent 
injury to the insulation. 

The ^ 2 -amp, ballast to control the fi la- 
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merit supply lor the 201 -A and 112 - A 
tubes in the audio stages, may be mount- 
ed at any convenient point under the 
suhpand near those tubes. The two 224 
screen -grid tubes arc connected in series 
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one to insure quiet op- 
eration. A C-battery , 
tapped for either \ l / 2 or o 
volts, may be used to bias 
tlie grid of the first a.f, 
tube, and 16 volts nega- 
tive C is required for the 
power tube. Both (.'-bias- 


"G.B.LCN 


UP ID STATOR 


| U). 6A.I.A&T 


& 

® 



R 

■w 

< 

d 

J 



vt 


Lt ' r : 



with the 6- volt A-bjitterv instead ot paral- 
lel, thus reducing the voltage to the tube 
specifications* L'se insulated flexible wire 
for connections and solder joints. 

To u>c phones instead of loud speaker, 
it is necessary to cut the hole indicated at 
the rear of the chassis and mount a two- 
circuit jack, preferably of the short or 
“gem s " type, on a small strip of bak elite 
to carefully insulate it from the chassis. 
The connections for tins jack are indi- 
cated at the points marked X in both 
diagrams, and the sketch at the right of 
the simplified diagram clearly shows the 
simple method of cutting the phone jack 
into the primary circuit of the second a.f. 
transformer, thus making the output of 
the first a.f. stage available for sufficient 
amplification and leaving all tubes in po- 
sition. When phones are used, discon- 
nect the loud speaker from the set. 

When the wiring is completed, the set 
will appear as shown in the photo at the 
upper right on this page, and is ready for 
the tubes and power supply. The A -bat- 
tery is the usual 6- volt storage type and 
the B-hattery consists of four 45-volt 
units, connected in series for the 180 volts 
required, or a good E-eliminator may be 
employed instead, but it must be a good 


ing voltages can be obtained from the 
usual 22 l /z-v olt tapped C-battery block. 

Place the lubes in the sockets and con- 
nect all batteries, and the antenna and 
ground. Almost any kind of antenna can 
be used, but for maximum DX and for- 
eign signals a good outdoor type is re- 
quired, Turn on the filament switch, 
which is operated by advancing the vol- 
ume-control from the fi off T< position, and 
give the screen -grid tubes time to heat up 
to the operating point* 

Tuning instructions, together with a 
log made in tests with this short-wave re- 
ceiver, will, be included in the article de- 
scribing the construction of the alumi- 
num cabinet. 



Underside View of the Completely Wired Short-Wave 
Receiver 
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ELIMINATING THE RATTLE IN DYNAMIC SPEAKERS 
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RihE 11 ". Removing Fer^srsiiJK Rissg Holding Chamois Sbm to Rim ; Left, Section Diagrams- Showing Coil I ft -anct 
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By D. A. BROWN 


A FT E R the dynamic speaker has been 
1 * in service for some lime vibration will 
often appear. This cait he traced to three 
causes: dirt between the field pole and 
moving coil, moving cod slipping from 
alineinent due to excessive vibration, and 
a warped cone caused by moisture absorp- 
tion and temperature conditions. 

If there i= no dirt between the field pole 
and moving coil, inspect the latter to see 
if it is out of alineraem, as indicated in 
Fig. 3. This is a common trouble and can 
be remedied by restoring the aline mem 
by I he use of heavy paper as a spacer, as 
described later. 

The third cause of rattles is due to the 
absorption of moisture by the chamois 
skin supporting Hie cone or uneven thick- 
ness of the skin, so that its pull on the 

edge of the cone is tint uniform, and the 
cone comes at an angle to the held pole. 

Upon removing the cone and examining 
the coil, places will often be noted on op- 
posite sides where the winding is scraped 
bare of enamel; this denotes rubbing 
against the held coil due to misalinemem. 
Give the moving coil a light coat of shellac 
to cover the bare winding and then reas- 
semble the speaker. 

Loosen all screws holding the chamois 
skin supporting the cone in order to re- 
aline the coil, as this coil moves with the 


cone. Wrap .(MS- in. thick paper around 
the coil, making only one turn ami but- 
ting the ends together. This paper pro- 
vides the necessary clearance between the 
coil and field pole. 

Now assemble the remainder of the 
speaker and, when ready to tighten the 
chamois oil I lie supporting frame, be very 
careful that the pull on the cone is uni- 
form, Tighten one screw on the rim and 
then the one on the opposite side of the 
rim. W bile this is being done, keep slip- 
ping the paper up and down around the 
moving coil and note if it hinds at any 
spot. If ii does, loosen the chamois at 
the rim so that the binding will disappear. 
When the retaining ring has been tight- 
ened on the rim, remove the spacing pa- 
rser and blow out any small pieces that 

may have been torn off. 

After the speaker has been assembled, 
paint the chamois with a small brush 
dipped in denatured alcohol; Ibis will 
tend to tighten the skin uniformly. After 
the alcohol has evaporated, the speaker 
can be mounted on a baffle, as shown in 
Fig, 1. and tested, when I: lie Interfering 
vibrations should be at a minimum. 


t[For further information on any radio 
construction article write to the radio de- 
partment ; this service is free. 











A Hah tty Substitute for A ti term a and Ground 
When It Is Not Practical to Make the Usual 
Installation ; Figs. 1 and 2 Show Details and 
Fig, 2 Suggested Assembly 


BOLTS USED TO CLAMP 

the s£lAnk And The 

MASTER PART TOOETKEP 

PART TO BE 
OUPUCATED 


— --Blank piece 

OF MATERIAL 


A Method of Quickly Duplicating Form 
and Drilling Of Odd-Shaped Parts ; One 
Edge of the Blank Lined Up with 
the Master Template and Clomped to- It 
for Drilling, a Scriber Being Used to 
Outline the Shape of the Part; after 
Drilling, Clamp the Blank in a Vl-ge 
ond Cut on the Scribed Lines with a 
Hacksaw; Below, .in (Mq- 2(} William- 
meter Used to Determ irse Correct C- 
Bias on the Power Tube; If Needle 
Drops Back with Signal, Increase C- 
Bias or Decrease R- Voltage 


KCi 


K'l y 


TO PHONED 


To PHONES. 


OHD.**- 


Above, a Two-Way Code- 
Praoliee Hookup Operated 
at Each Station with Either 
a 20 3 -A Tube and a 4 \/ 2 - 
Volt C-Battery or a 194 
Tube and Two Dry Celir . ; 
Right, Setscrews lor Dials 
Made by Cutting Off the 
Head of Machine Screws 
□F the Same Size and Thread 
and Slotting the Top with 
a File or Hack-saw 


LOUD SPEAKER 


IlLifMJ LU1 

AN It ^LOTTED 

FINISHED 

SETSCREW 


Turning a Short-Wave Receiver Correcily Comes Only with Practice: the Most 
Important Dial or Knob Is the One That Controls the Regenerative Detector; 
Keep the Detector in a Continual State of Oscillation by Turning This Knob 
Back and Forth as You Turn the Tuning Dig] a Fraction of a Degree. Resting 

the Forearms on the Table 


Below, to Increase the Cur- 
rent and Voltage Output of 
a Power Supply Employing 
a Type-2&0 Rectifier Tube, 
Use Another Tube of the 
Same Type and Parallel the 
Filaments and Plates of These 
Tubes with Flexible Leads; 
This Ts, of Course, a Tempo- 
rary Arrangement Applicable 
When the Rectifier Tubes 
Decrease in Efficiency 


outlet 
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Right. Pasting the Sche- 
ma i-c Diagram of the Re- 
ceiver in the Lid of the 
Cabinet Enables the 
Owner Quickly to Check 
the Receiver When Things 
Go Wrong; Below, Two 
B- Eliminators May Be 
Connected in Series to 
Obtain a High-Voltage 
Supply, the Positive Ter- 
minal of One Eliminator 
Being Connected to the 
Negative of the Second; 
the High Voltage Is Ob- 
tained from the Nega- 
tive of the First and the 
High-Voltage Tap of the 
Second 




4' 


tOLDEREtJ 
& POUND WIRE 


GAUVANLifcD 

PlP-E, 


t *-& 


HOLES 


Point fop 
d«ivjn& 
in ground 






Above, f&r Quickly Canttect- 

irm A Short-Wave Adapter 

to a Broadcast Receiver, the 
Adapter Plug Is Placed in 
a Spare Socket, the Wire 
Normally Connected to the 
Positive Filament of the 
Broadcast Detector Socket 
Being Disconnected and Ex- 
tended Directly to the Switch 
Lever; Another Positive Lead 
la Taken from This Socket 
to the Switch Terminal at 
Right, and the A- Supply May 
Thett Be Thrown to the 
Broadcast Detector or S-W 
Adapter at Will; Left, Gal- 
vanized Pipe, Prepared as 
Shown and Filled with Salt, 
Makes a Good Ground 


Above, to Extend the Useful Life of 
B- Batteries. Shift Them, After the Vol- 
ume Begins- to Drop, from the Portion 
Shown in Fig. 1 to the Arrangement in 
Fig. 2; the Drain Is Greater on the 
Detector 45 and 90-Volt Taps Thao 
on the High or 13 5 -Volt Tap; Below, 
By-Pass Condensers Are Made in Two 
Types, as Shown; of These, the Inductive 
Type Should Not Be Used in Modern 
Short-Wave Hookups, the Non-Induc- 
tive Variety Providing- the Shortest Pfith 
to Its Terminals 
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so that any tube up to 5 watts may be em- 
ployed. The filament voltage is supplied 
by dry cells or a storage battery, and the 
plate voltage by B-battery or a E-dimt- 
nator ; the only change necessary being 
the increased power for the larger tubes. 

f'he builder must first decide on which 
of the amateur bands he wishes to operate. 
This transmitter is built with fixed coils, 
although, if desired, the mountings may 
he made inter changeable. The 80-meter 
hand requires 10 turns for the antenna 
coil, 7 for the grid coil, 7 for the plate 
coil, and ? or 3 for the microphone coil; 
the 40-meter band requires 5 turns for the 
antenna coil, 3 for grid, 3 for plate and I 
for the microphone coil. The 80-meter 
band is most desirable for the beginner 
so this model was built for that band. 


r pHE COMBINATION phone and key 

* transmitter described in this article is 

especially designed for the many would- 
be "hams” who have been unable to join 
the amateur ranks because of limited 
funds. It is a simple but efficient low- 
power apparatus, which, if made from 
standard parts of good manufacture, need 



not cost over S20 and can even be built 
for one-half that amount. In either case 
tiie price, of course* 
does not include 
antenna, p o w c r 
supply, microphone 
or tubes. With 
tubes of 199-type 
and only 45 volts 
on the plate, the 
transmitter will 
cover two miles 
easily on the phone 
and much farther 
with the code key. 

The range may be 
extended by tiding 
201- A tubes with 99 
volts on the plates 
or type 112- A tubes 
with 135 volts; in 
fact, the instrument 
has been designed 


Completed Short-Wave Radiophone with Hand Micro- 
phone Plugged in at Phene Jack No, 2 


The coils may be wound on cardboard or 
bak elite tubing, which should be 3 in. in 

diameter and 5/4 
in. long. A space 
of about Yz. in, is 
allowed between 
all coils, The form 
should be drilled 
and wire threaded 
through it and an- 
chored at conven- 
ient points to be 
soldered. No. 19 
dx,c, wire is used 
for all coils, and the 
connections below 
the base are made 
with No. 14 tinned- 
copper busbar wire. 

The r.f, choke, 
consisting of 125 
turns of No. 30 
d . c , c * wire, i s 
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wound on a V<-in. wood dowel, about 3 
in. long, as shown in Fig, 2 + and is 
mounted directly oil ihc .006-rnfd, fixed 
condenser on the underside of the panel 
by means of a brass machine screw to 
which one end of the choke winding is 
soldered. 

The transmitter may be used as a sin- 
gle-tube .set by simply leaving out the 
modulator tube, microphone transformer 
and 30- henry choke, as indicated in the 
schematic diagram. In this case, the mi- 
crophone is plugged directly into the 2- 
turn coil jack No. 1 for voice. The closed- 
circuit jack is the code- 
key tack, and No. 2 is 
the microphone jack *«* 
when two tubes are used 
as shown in the photo of the 
completed job. Two tubes 
give much better modulation 
and also more reliable trans- 
mission on the phone. 

The assembly is very sim- 
ple. as shown in Fig. 1, and 
large diagrams are available 
for those who wish them. 

The base panel is bak elite. J4 
by 12 by 12 in., but may be 
dry plyboard if desired. This 
panel is supported by one 
bakelitc strip, ’Kti by 2 by 12 
in., and one strip, by 2 by 
lP’Ka in., the two forming 
the front and right sides of 
the base. The other two 
sides consist of wood strips, 
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one of which is % by 2 by 11 1: H« in. and 
the other *4 by 2 by ll^j in. The base is 
now assembled with wood screws and 
short metal brackets for the bakelite sides. 

Mount the two variable condensers and 
coil on short angle brackets. The jacks 
are the short gem type and the closed- 
circuit jack is wired as shown in the in- 
sert in Fig, 1, A small 6- volt flashlight 
bulb is mounted in a pilot-lamp socket at 
the left of the coi! form, and its brilliancy 
indicates the amount of antenna current. 
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The transmitter mast he t a tied some- 
wliere between 84.5 and 85.7 meters tor 
use with phone. The wavelength should 
lie checked with a wave meter* or by listen- 
ing to other amateurs and locating the 
position oi the phone hand on the dial of 
your short-wave receiver. Then* by tun- 
ing your own transmitter to the middle 
of the band, you arc sure of being within 
the required limit. 

The microphone shown in the photo on 
page 478 is a standard baud type* but for 
those who would like to make a fairly 
good substitute* one of the small inex- 
pensive micro phone buttons may |>e 

mounted and wired as shown in Fig. A. 

If the bed-ring- 
ing transformer is 
used as 

phone transformer, 
the results will be 
|w| * fair* hut not nearly 

■T V* _ as good as with a 

WL . s t a n d a r d t r a n s - 

wL * ' | % for m e r built for 

JMf $ A the purpose. These 
| ,F ■ t r a n s ( o r m e r s are 

A £f <& '" :| Cx P ei k' 1 ’ v1? £l,| d 

may lw had fur ver> 

' EH little more tllati the 
bell-ringing type. 

**39 Jr '1'lte key may lie an 
inexpensive navy 
[ .£ i/ ’ type connected by 

j/ means of flexible 

leads to an ordinary 
horn plug for quick 
operation. 


S&WEL3 4 Chi’S 
TlCi.Z 


UMfE WIPE. 

T-HpEADLb lihlKJtffrfc 
HUL I MlD SALPE-Otlff 
TO SCAT * «£*£, 


THJl-i5M.it T Efl 
&UTTQN 


DETAIL a= ft.'.PHOKt 


e"^DaPA.*D. SHEL1AQKE3 


WUDP HANDLE w 6 AF 1 FT D 
W ITH T API 


Tffl5TE6 C&RP SOlCEREP 
T-D TEH-MiNAuS 


The tube sockets 
are then screwed 
to the panel, and 
the grid leak and 
c o n denser are T 

mounted between 
them, The 30-henry \ / 
choke at left rear 
is a manufactured 
type, but the sec- 
ondary of a Ford 
spark coil can be T ; 

use d for 5 - w a 1 1 — 

t uhes,, If d c s t r e d , ^ 

The microphone ^ .. 

transformer is also 
a standard make, 
but those who wish 
to economize will 

find an inexpensive bell-ringing trans- 
former satisfactory for the purpose. 
These substitutes are given in the mate- 
ria! list* which is available to all. 

Any antenna will work for a short dis- 
tance. hut if real efficiency is to be ob- 
tained* one must be constructed for the 
particular wavelength selected. For 80 
meters an antenna about 13J ft., includ- 
ing lead-in and with a good ground con- 
nection. will give good results. The bind- 
ing posts at the rear are for the power 
and filament supply, and the high -voltage 
14-lead goes directly to the binding post 
on the 30-henry choke. If otilv one tube 
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is used and the choke omitted, it will be 
necessary to provide a binding post for 
this lead. 


Top, Details of E.F, Choke attrf Home™ a tie Micro- 
phone: Center, Assembling Paris. Boltom. Schematic 
Diagram of Complete Two-Tube Transmitter 



Unique Holder “Shoots” Cigarets 

By KENNETH MURRAY 


\/0U press t he button and the holder 
A does the rest with the novel arrange- 
ment shown in the accompanying illustra- 
tions, giving automatic delivery of a cig- 
ar et direct from, the original pack, which 
rests on top; a dgaret which is never 


touched by human hands until it is pro- 
jected into the hand of the prospective 
user. 

Five wood parts and the cable release 
from an old folding camera make this at- 
tractive holder. The block A, on which 




A Push On the But (on and Out Jumps .1 Cigarel f This 
Unique Cigam Holder Is Extremely Simple and Easy 
to Make 
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Countersinking the Inside of 
the Ejection Hole in Block C 
with a Knife 


The Hole lor the Cable Release May Be Drilled through Blocks A 
and C at the Same Time. ab Shown Above H Using' a Hand Drill if a 
Press Is Not Available 


CtDGE. TO H0L9 ?AC4( 


Ah.jijc, Cutting the Etettkircutar 
Groove in Black B on the Cir- 
cular Saw; Below, Flaring an 
Opened Pack On the Ledge in 
the Groove 


3] PL SUPPORT, TWO USED 


WIDE CUT 
MADE. WITH A 
ftflCULAR SAW 


ejection hole 


- ^ CWLE-JSELEASl BUTTON 
HOLE 


the pack rests, is in. long, 

3'Hs in* high and 1% in. thick. A 
tapered, round-bottom groove, 
1 in. deep, to tit a cigaret as it 
drops from the pack, is cut 
along the top of this block, then 
I edged to support the pack, and 
H in, up from the bottom, a 
hole is drilled parallel with the 
groove to pass the cable release, 
as shown in the sectional draw- 
ing. Block R, which is 3 %b in. 
long and the same height and 
thickness as block A. is then cut 
to shape and grooved on the cir- 


cular saw as shown in one of the 


photos, so that the cable release 
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will curve around and its end will just 
meet the groove it) block A when the two 
blocks are placed together. Block C 
is $4 in, thick, as wide as A is thick, and is 
fastened lo the front of the latter, Cable- 
release and ejection holes are drilled in 
this block as shown, the inside of the 
ejection hole being countersunk with a 
knife so the cigarets will enter it easily. 
The side-support blocks are 2 x /t in. long, 
2H in* high and \ % in. thick. 

After all the parts have been cut out 
to shape, and all the necessary holes 
drilled, they arc well sanded. The cable 
release is then installed. This should be 
o£ such length that it will just pass 
through blocks A and C, curve around in 
the groove in B and meet the groove in 
such a position that pressure on the but- 
ton will eject a cigaret lying in t lie groove. 
When this has been checked, t lie parts 
may he glued together and finished. 

Any wood that will take a good finish 
may be employed, A walnut stain was 
used on the holder shown, followed by an 
application of furniture wax* Of course, 
it is not necessary to stick closely to the 
design shown; it may be modified In any 
way, and the finish may he in either stain 
and varnish, lacquer or enamel. 

To load the holder, all that is necessary 
is to tear the side from a standard pack, 
as shown in one of the photos, and drop 
it, open side down, on the ledge in the 
groove. A "cig" then drops to the bot- 
tom of the groove* and is ejected by a 
push on the button, 


Ornamental Windows for Garage Doors 


Paper Box on Bedpost Holds Clock 


I ii order lo have the alarm clock handy 
while in bed, a paper box was cut as 
shown in the drawing. A triangular hole 



Pspef Box Holding tht Alarm Clock in Convenient 
Position on Bed 


and a slit were cut in the back as indi- 
cated, so that the box could be attached 
to oaic of the vertical bars ol the bed, 
which was done by gently springing the 
cardboard around the bar. The slit was 
later sealed with a strip of gummed paper 
as indicated in the detail. A circular hole 
was cut in the front of the box, to make 
the face of the clock visible. Due to the 
weight of the clock, the sides of the tri- 
angle grip the bar and hold the box in 
any desired position. When necessary, as 



Many garages can be greatly improved 
in appearance by simple methods as shown 
in the photo. I it 
this case the doors 
were of the plainest 
type without win- 
dows, and the own- 
er therefore made 
fancy cut-outs, 
which he backed 
with glass, forming 
small heart-shaped 
windows. Trellises 
and climbing vines 
are also used for the 
same purpose. 


when making (he bed 
ward the top of the 


* slide the box up to- 
har where it will he 
out of the way. If 
desired, the outside 
can he covered with 
colored crepe paper 
or cretonne. — Cecil 
Jones, Mount Ver- 
non. Ohio* 


Trellis*?, Clirmbing Vines and Fancy Door Windows 
Improve Appearance of This Garage 


U" : o bleach a stain 
in wood, sandpaper 
the work and apply 
a mixture of fresh 
lime, 7 parts, and 
caustic soda. I part. 





The ] 1 1 a 1 L is built upside down 
on a long 2 by 12-in. board, called 
the keel -support board, shown in 
Fig. 1. It. stands on two 3-ft*, 2 
by 4-in, legs, and is notched to 
receive the frames. The width, 
depth and spacing of the notches 
are given in Figs, 2 and 4, the 
former being a detail of the notch 
for the step. The frames, which 
are J< in. thick, are assembled as 
shown in Fig. 7 + and also the 1-in, stern- 
board, according to Figs. 6 and 13. Each 
frame is numbered, as well as the corre- 
sponding notches in thekecl-support hoard. 
There are only three after-plane frames, 
that is, those between step and stern, hut 
there are four half frames which are spaced 
cquidistantly between the after frames. 
Dimensions of the half frames are also 
given in Fig, 7. all four being exactly alike. 
At the center of the bottom edge of each 
frame and half frame, a notch is cut to 
receive the keel. The dimensions of the 
forward and after keel are given in Fig, 1, 
which also shows how they are laid in 
tine center notches of the frames* The bot- 
tom of the notches in the frames should 
come flush with the edge of the keel-snp- 


B y L. J. GORENFLO 

CPEhl) is the outstanding feature of the 
- ‘‘Popular Flyer/ 1 which was designed 
and built especially for Popular Mechanics 
along the same lines as the trophy- winning 
model shown in the lower photo. Every 
step in the construction of the boat is 
clearly shown so that you will have no 
difficulty in building a similar one. The 
craft may be built of cypress, mahogany or 
Washington red cedar. 



'The Author with “Poplar 
Flyer” and AoeUtfci yi H ii 
Outboard*; tin* Trophies 
Speak ior TSefftSclvea 
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POP U L A K MECHANICS 



Sawing the Nose Blink 

at th* Sttm to 

to the Side* 


which are recessed into notches cut at 
the corners of the frames, at the junction 
of side and bottom. The after chines run 
from the sternboard right through the 
step and fasten to frame No- 4, The for- 
ward-plane chines are laid in the same way, 
running from the step to the bow. They 
are bent in forward and fastened to the 
nose block as indicated in Fig, 11 T the end 
being cut off at an angle to fit. The pro- 
jecting ends of the chines are shaved off 
to the proper angle before the bottom 
planks are fitted. The small end of the 
tapered forward chine is fitted to the step 
and the large end at the bow, so as to 
leave enough stock for beveling off. 

The deck-line battens, J4 by lj4 im, are 
next fitted. These run along the upper 
ends of the frames and form the contour 
of the deck, They are carefully notched 
into the frames to he flush. When these 
are in place, nail temporary props, as in- 
dicated in Fig, 17, to the ends of each 
frame and the sternboard, to level up the 
whole boat, taking care that the props are 
the same length on each side. Saw olT the 
forward end of the keel as shown in Fig, 
I2 t to conform to t he shape of the boat s 
sides. 

Clamp a :!<; by 10-in. by 12-ft, plank on 
one of the sides, as shown in the photo 
on page 487 and mark w ith a pencil along 
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the outer edges of the chine, deck line and 
stern board. Remove and saw to shape, 
leaving about % tti, outside the line so as 
to be sure of having wood enough to plane 
smooth after the sides are fastened in 
place. Now apply heavy marine glue at 
all points on the frames, chines and stern- 
hoard that will he touched by the side 
phmks, and lay a piece of £4 -in, while-cot- 
ton tape along the chines, deck -line battens 
and slernb oard edge, This serves as calk- 
ing, and is essential. Clamp the side 
planks in p'ace again, and fasten along 
the chines with a staggered row of J> : -in. 
brass screws, spaced l l / z in, apart. On the 
frame uprights, use from four to six 
screws, depending 011 the length rd the tip- 
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right. The screws on the edge of the stern - 
hoard should not lie more than 1 in, apart, 
and should be driven in a double row. 

Cut limber holes in each frame, as shown 
in frame 6 , Fig, 7 , to allow any water that 
might get into the boat to run to a place 
where it can be removed easily. Start 
planking the after plane with by 8- in. 
hoards, one on each side of the alter keel. 
These are known as the garboanl st rakes, 
They butt together over the flush keel, and 
the planking is continued out to the sides 
with 6-in, planks. The position of the 
planking joints is marked on the frames 
before fastening down, the planks re- 
moved, and a % by lJ/J-in, batten sunk into 
the frames directly under the scan; line, 
as shown in Fig* 18, Fach plank is fas- 
ten ed with screws, staggered 1 in. apart, 
on the st er aboard and with at least four 
screws to each frame. The battens 
clinched to the board 
with 1-in, copper nails, 2 
in, apart, and the same 
fastening and spacing is 
used on the keck The 
nails are clinched over 
firmly on the inside. 

Before planking the 
forward plane the chines 
and frames must be bev- 
eled. Take a long thin 
batten, about 4 in. wide, 
and lav it down on the 


forward frames, parallel to the keel. By 
bending this batten down on the frames, 
as shown in Fig. 15, it will be seen how 
much should lie planed off the forward 
edge of each frame member so that the 
planks will lie flat to the surface of the 
frames. Start planing okose to the keel, 
on each side, checWfig carefully with the 
batten and moving the batten outward as 
you plane, until you come to the chines. 
The latter must also he planed off so that 
the bottom planks will lie perfectly flat on 
them and with a good bearing. 
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Cut limber holes in each forward frame 
as was done aft. then damp a >k by 8-in. 
board with one edge centering on the keel, 
as shown in Fig. 1 7 . Bend the board down 
forward over the how and clamp, then 
mark it with a pencil along the edge of 
the keel. Unclamp and saw along this 
line, then plane the edge smooth and with 
a slight bevel, so that, when the board is 
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in place, the edge will be vertical. Clamp 


iti place again to check the shape of the 
edge. If correct, mark along the other 
edge on the forward chine, frames amt 
step, so as to locate the position of the 
seam batten. Unclamp and sink the bat- 
ten into the frames as on the after plane. 
Repeat the operation with the garboard 
strake on the other side. The shape of 
these planks, when cut atul fitted, is as 
shown in the lower drawing, Fig. 17. To 
fasten the planks, use %-in, screws, 1*4 
in. apart, along the chines and 2 in. apart 
along the keel, staggered. Screws at the 
step should be put in a double row, 1 in, 
apart. The battens are clinched with cop- 
per nails as before. It is to he remembered, 


just as with the side 
planks, shat every part of 
the f ramps, chines, step 
an d sternboard that is 
touched by the planks* 
should be coated with 
marine glue and taped 
over the glued surface, 
The remaining board” on 
the forward plane are u 
in, wide, marked and Sit- 
ted in the same manner. 

The deck beams are as 
follows : four 48 in. long 
with a 5-in. crest; otie 4 i 
in. long with a 4^4 -in. 
crest; one 29 }% In. long with a 2j<Hn. 
crest, and one 28*4 in- long with a 2*4-in. 
crest. These beams are marked for curva- 
ture by driving a small nail at each cm! 
of a straight line oil the board to be used 
for deck beams. Drive a third nail at tin? 
center above the line, the distance depend- 
ing on the amount of crest desired. Then 
bend a batten around these three nails, 
which will give the proper curvature for 
the beam. All beams are 2 in. wide. 

Remove all wedges and props and turn 
the boat over. Trim off the sides along 
the deck-line batten with a plane and saw 
off the block at the stem along the line 
that will conform to the curvature of the 
deck. Fasten two 48-in. deck beams with 
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5-in* crests at the step and No. 4 frame, 
using at least two screws at each end. 
The beam with the d^-in, crest is at- 
tached to No. 3 frame; the beam with the 
334-in, crest at No. 2 frame, 
ami the beam with the 2] il- 
ia. crest at No. \ frame. To 
make the cockpit* fasten a 
134 -in. square strip to No, 5 
frame beam* 12 in. from the 
side, letting the strip e> tend 
to the stern, parallel 
to the side. Make 
two small knees and 
fasten them to the 
strips and sternboard 
as shown in Fig. 19. 

Join the strip to the side 
with short lengths cut from 
the remaining two frames 
having 5-in. crests. K dch 
these pieces over the -trip, 
and provide vertical uprights 
extending from each frame, using at least 
three screws at each end. Sink the deck 
battens flush into the beams. 

Now stretch a piece of common cotton 
sheeting over the entire deck, tacking it 
along the edges of the sides and stern- 
board. Tack it to the edges of the cock- 
pit* then cut out the portion of the sheet- 
ing covering the opening, so that the cock- 
pit coaming may be put in place, Live 
this sheeting at least two coats of clear 
nitrate airplane- wing dope. 

From two 34 by 6-tn, boards, 6 ft. long, 
cut the coaming to fit hi the cockpit, as 
shown in Fig. 20, The after end of each 
board is left full width, and fils against 
the sternboard, as indicated by the dotted 
lines in Fig, 19. Each board is tapered 
down to 3 in. in width at the forward end 
and is fastened in place so that it projects 
i^-in. above the 134-in. strip at the for- 
ward etid of the cockpit. To cover the 
raw end of the deck sheeting where it is 
tacked to the forward end of the cockpit, 
a small panel is fitted as indicated in Fig, 
20. The panel is of ^-in, material, 3 in, 
wide, cut with the top edge oh the same 
curvature as that of beam No. 5 and pro- 
jecting 34 in. above the latter. 

Place a strip of $4 -in. half-round mold- 
ing along the edges and sternboard to 
cover the unfinished tacked edges of the 
sheeting. Quarter-round molding should 


be used on the sides and forward end of 
the cockpit* over the joint between coam- 
ing and deck. Make four 34-in. floor- 
boards, 6 in, wide, to extend from step to 
stem, and fasten them down 
}i in, apart. 

From j4-m. round iron, 
make two stay bolts* 6 ft. 
long, to extend from the 
-tv p to i he stern, and install 
them as shown in Fig* 16. 

Fig. 21 shows a simple way 
t o ke e p y our flyer d r v * 
Merely bore j4-in. holes in 
step a u d stern* as 
shown. Fit corks in 
these holes, and, while 
the boat is at rest or 
moving slowly, leave the 
corks in place. As soon as 
the boat starts to plane, 
however, draw out the corks 
and leave them out until 
ready to stop. Idle rush of water under 
the boat draws out all the water that 
might leak in or be splashed in by other 
boats. I do tliis to all the hulls I race 
with, as it is impossible to keep these boats 
really dry, and a boat that carries water 
doesn't win races. The fin may cither he 
made or purchased. 

This boat handles exceptionally well 
and is quite safe in the sea. For maximum 
speed, i he driver should crouch in the 
hull as close to the engine as possible. In 
turning, he should move up in the cockpit 
and lean in the direction of the turn. All 
this, of course, comes with practice, but 
these two tips will help, 



Easy Method of Starting Siphon 
I n cases 
w here gaso- 
line and oilier 
distasteful liq- 
uids have to 
be siphoned, 
try the meth- 
od shown in 
the illustra- 
tion. Get a 
length of rub- 
ber t u b i u g 
with a bulb at 
one end and 
cut a hole in 
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one side of the tubing about halfway be- 
tween the ends. To start the siphon place 
one finger over this hole, and squeeze ah 
the air out of the bulb after the open end 
of the tube has been submerged in tbe 
liquid. The suction when the bulb is 
released will draw the liquid through the 
tube some distance, and the finger is then 
removed so that the liquid can run out. 


Repair for Rusted Hot- Water Tank 

Cement was effectively used to repair 
tiie bottom of a hot-water tank which had 
rusted through. After disconnecting the 
tank from the water system and unscrew- 
ing the hot-water elbow from the lop, the 
tank was placed on two 4 by 8-in. blocks, 
as illustrated, care being taken to get the 
tank plumb. The drain hole at the bottom 
was plugged with a roll of cardboard, 6 
in. long, well greased on the outside to 
facilitate its removal, and extending up 
into the tank about 3 in* A mixture of 

clean, sharp sand 
and cement in 
equal parts, and 
enough water to 
make it sem i - 
fluid, was poured 
through the hot- 
water outlet at 
the top with the 
aid of an impro- 
vised cardboard 
funnel. Enough 
cement was used 
to cover the bot- 
tom of the tank 
about 2 l /i in. Aft- 
er the cement had set for two hours, the 
cardboard plug was withdrawn far enough 
to allow the surplus water on top to drain 
out. Some of the cement also was al- 
lowed to run off, in order to give the top 
a funnel -like shape, draining toward the 
hole, After seven hours, the cardboard 
plug was entirely removed. The cement 
should he allowed to set for 48 to 72 hours 
before the tank is put back in use. — Chas. 
S. Edwards* Princvillc. Ore. 


(([Washing window sills with a weak solu- 
tion of chloride of lime will be found ef- 
fective in keeping midges, gnats and other 
insects out of the house* 



Clothespins Are Always Handy In This Box Thai 
Travels an the Line 


Clothespin Box Travels on the Line 

For holding clothespins where they are 
always accessible, get an ordinary wooden 
box of suitable size and nail two uprights 
to the ends. Fit a pulley to the top of 
each and slip the pulleys over the clothes- 
line as shown in the photo. When hang- 
ing clothes, the box is pushed ahead of the 
work, while the opposite procedure is fol- 
lowed when removing t lie clothes* In this 
way, the box in always at hand for re- 
moving or inserting clothespins. 


Improvised V-Block for Drilling Rod 
and Tubing 

When dri lling rod or tubing on a drill 
press, difficulty is often experienced in 
holding the material without the aid of a 
V -block. Such a block can be improvised 
from t w o 
short pieces of 
1 by I- in.. angle 
iron, laid side 
by side on a 
wooden base 
and fastened 
with nails 
driven into 
the block 
along the out- 
side edges of 
the angle iron, 

— W alter E t 
Burton, Ak- 
ron, Ohio, 
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^pllE ideas outlined in 
A this article are the out- 
come of years of experi- 
ence. I really believe that 
I owe much of my golf 
success to my back and 
side-yard course, and to 
the sidewalks of Rogers 
Park, for, if no other 
ground is available, front 
walks and parkways can 
he used very nicely* I 
used to play down the 
parkways of the old street 
leading to the club. This 
is where I learned to play 
good golf run-up shots* 
I would place my ball 
juse on one side of the 
walk leading to the street 
and them play to the next 
walk as close as I could. 
Because the walk wa* 
immediately in front of 
me, I would have to get 


Above. Mr, Evans Putting On a 
Back-Yard Course.; Right. Plan 
of Course* Which May Be Varied 
to Suit Almost Any'Back Yard 
by A3tcri:i|f Contours of Greens 
or Reducing Number of Holes ; 
Belijw, Even the Parkway in the 
Street Wi31 Serve n*j Belter the 
Ardenl Golier’s G^me. if Prac- 
tice Holes Are Laid Out as 
Shown 
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1 1 io ball into the air for at least i hi- width 
of the walk. This was splendid practice, 
for if a ball bos just off a green, a player 
should hit his ball so that it carrier the 
ground immediately in front o> hint and 
to the edge of the green, and then it should 
rut; to the hole. So, for those who only 
have parkways in 
front of them, the 
arrangement in Fig, 

1 will make a good 
little course. 

This, of course, 
would be a two- 
hole course with no 
construction costs 
except the digging 
of holes. Because 
you are near enough 
to see the holes, 
flags will not be 
necessary. Players 






should keep the 
ground and grass 
trued up and in such 
condition that a hall 
will hit it and run 
over it in a fair way. 
Variety can be ob- 
tained by placing 
your ball nearer or 
farther away from 
t h c street, main 
sidewalk or front 
sidewalk* For put- 
ting practice, one 
can place the ball 
anywhere between 
the two walks, vary- 
ing the distances as 
desired. 

As a caddie at 
Edgewater, I could 
Hot get enough golf even though the 
course was near my home* There had to 
be something else to use up my energy in 
tny early inclination to play better golf, 
and to build up a very thin body. So I 
conceived the little course in my back 
yard. Of course, the one I am presenting 
here is different from my course because, 
since that was laid out, I have had twenty- 
five years of golf all over the world. But 
the basic idea is sound. Xow anyone can 
have one of these courses, for the number 
of holes and actual size of the course need 
not be the same as the one for which I am 
giving specifications. just modify the 
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plan shown in Fig. 2 
to fit the ground 
available in your own 
home situation* The 
same general plan, 
minus the pitch shot, 
can he used for roofs 
of apartment build- 
ings, too. 

The m ate rials used 
for this back-yard 
course are not many. 

First of all you need 
to true up any ordi- 
nary lawn. 1 predict 
that there will be many of these Popular 
Mechanics' courses and with them will 
come beautiful lawns, and the neighbor- 
hood, in consequence, will be very much 
beautified. 

Five cups at $1 each equals $5. 

T [i my old course I had an in- 
teresting variety of cups, such as 
tomato cans, flowerpots, etc., and 
so perhaps many of you will 
eh m in at e e ven t h i s ex p en se. T h c 
official diameter of a golf cup is 
supposed to be 4)4 in* Many 
times it looked like J4 In. to 
me. I remember that one of our 
most famous putters practiced 
on holes only 2)4 in, in diameter. 

So, size is not all important. Also 
there have been times when I 
wished that the holes were as 
big as bathtubs. 

It is some trick to cut an even 
hole, and it mav be that vou will 


need a hole cutter, which usually costs 
about $6. The advantage of this tool is 
that it takes all the dirt and holds it to 
put elsewhere, as needed. - The cups should 
be changed every once in a while, at the 
very first sign of wear. If this is not 
done, the edges begin to cave in and soon 
the holes are all right at the bottom, but 
at the top they are twice the original size. 
There is a trick in putting in a cup ; if it is 
just put in flush with the ground, your 
ball will rebound from it and will not stay 

in the hole. The top 
of the cup should be 
at least 1 in. below- 
ground level, so that 
the ball hits earth 
instead o f metal. 
Trim up any long 
blades of grass near 
the hole. 

I would only buy 
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one flag* and that 
will cost about $1, 
but, of course. 1 , you 
can probably make 
your own. This 
flag should be 
placed on the little 
green between your 
house and the nest 
so that it can he 
seen from the road 
or front. Do not 
make it too lug'll, or 
else ii will lie over 
to one side and not 
look well. I would 
leave putting holes 
flagless, to avoid the trouble of taking 
them out and putting them in. 

For 10 ft. around these holes pay special 
attention to the green grass. I ti fact, all 
over the little space I would true the grass 
and treat it. One of the best helps you 
can gel in this operation is in small water- 
ballast roller which should cost about $14 
to SIS. The cutting of grass is an impor- 
tant item,, also. A big course brings joy 
when it is cut well and so will a little one. 
The kind of mower you should buy or use 
depends on the sort of grass on your lawn. 
If it is creeping bent; you will probably 
need an eight-hladed mower ; if blue grass, 
a five-bladed mower will do. You cannot 
count the cost of this, of course, as you 
would have a lawn mower anyway. 

Frequent top dressing is really an ex- 
cellent thing for the greens* and some good 


black soil should be 
obtained for this 
purpose. If the dirt 
is gummy, mix with 
it a little fine tor- 
pedo sand. Bear in 
mind that this sand 
is a great thing for 
u>-c in truing up 
your course. After 
the top dressing Es 
on, von will need 
something to dis- 
tribute it evenly 
over the surface and 
for this purpose 
there is nothing bet- 
ter than a steel mat, which will cost about 
:?4. This is not absolutely necessary, hut 
it is worth while. Of course* you will 
need a few rakes, but you will need them 
for your gardening anyway. A good 
bamboo pole to flick the worm casts off in 
the mornings is also a good thing. The 
price is negligible — about 35 cents apiece. 
Sprinkling is vital, so you might need a 
little extra hose and perhaps a sprinkler. 

If you are to use your course at night, 
you will need an electric light, so this 
problem should be taken up with your 
local electrician. They are using some 
non-glare lights in Chicago that are very 
satisfactory, but, in most cases, one light 
well placed will do the work nicely, 

I am a firm believer in having the feet 
firmly on the ground when one putts; 
therefore, do not make any undulations 


Fig. 5 


Photo Shows Mi filature Course Designed by Mr. Evans, 
on the Principles Outlined in This Article 
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that would place one foot higher than the 
other in any marked way unless the player 
has put himself in that position, I mean 
that the tees and the space around the 
holes should by all means permit a sound 
stance. Von can get little tee plates (10 
cents apiece) and move them around every 
other day so that there will not be too 
much wear in one place. 

Your equipment will consist of four or 
eight putters and two mashie-niblicks, 
(Putters at $1,50 each ; mash i e-niblicks 
$2 each.) Buy your balls from a cheap 
place, about 50 cents apiece. Have two 
dozen around. It" you wish to be fancy * 
you can put a little irregularly edged trap 
where it will catch 
bails which might 
interfere with play 
on a near-by hole. 

Get some white 
sand for these traps, 
to show' off the 
green well. 

There are several 
ways to treat the 
boundaries of the 
holes, especially the 
putting ones. First, 
you can simply 
leave them flat and 
even with the rest 
of the law n. Second, 
you can cut, with a 
spade or a sod cut- 
ter, at right angles 
to the line of play, 
next cut the sod back as shown in Fig. 4, 
roll it back and fill under it, then tamp 
the sod back and fill in the cut with good 
soil and seed it. This gives a gentle roll 
to the green. In the third place, you can 
get a terrace effect, as shown in the va- 
rious photos, by cutting with a sod cutter 
or spade around the curving boundaries of 
the greens shown in Fig, 2, then removing 
the sod as in Fig. 3, filling in with good 
earth to make the terrace the height 
wanted, and finally tamping i lie sod back 
in place as in Fig. 5, filling in all spaces 
with soil, and seeding. The edges of the 
terrace can be filled in with good dirt and 
sod, and at the traps with white sand, 
One thing that is important is the slope 
of the terrace; it should not be too sharp. 
A ratio of about S to 1 will let the lawn 


mower ride over the edge without fi scalp- 
itig f ' it. Be sure that the slant of the 
green faces the line of play, and that the 
rolls for the running ball are never sharp 
slopes, but very gradual, smooth inclines. 

In order to aid your regular golf game 
this miniature course should he refined on 
its top surface to give von what you would 
get playing on a regular course. They say 
that 45 per cent of the game actually takes 
place on the green. About 7 per cent more 
takes place just off it and not in traps. 
Therefore, if you conquer your miniature 
course, you will have control of your regu- 
lar game. There is a man in the cast who 
plays as good a game as any businessman 

in the country. He 
keeps his game up 
because he not only 
has a miniature 
course in his yard, 
but a bunker as well, 
together with two 
full -shot distances. 
I have always felt 
that, if I had that 
constantly in my vi- 
cinity, I could al- 
ways play cham- 
pionship golf and 
take my pleasure in 
oceans of health. 

Referring to Fig. 
2, the contour of 
hole No. 1 should be 
as nearly flat as pos- 
sible. Just a simple, 
straight putt to start out with, For hole 
Xo. 2 the surface should provide two 
gentle straight rolls before reaching the 
hole area. This means that a well-hit ball 
will roll smoothly up and down one, and 
then the other, in a straight way. If the 
player has used the right speed, he should 
just reach a hole-high or hole position. 
So, watch where you put these rolls. The 
top of the putting area on hole No. 3 
should tip from left to right, but as always, 
on all rolls, they should lie very gentle. 
The hole area should be equally gentle. 
This hole should teach the borrow from 
left to right. The angle of this tipping 
should he varied, so that a player will not 
allow the same distance to the left of the 
cup all the way up the hole. 

The top surface on hole No. 4 here 
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Note, in ThEfi Atn3 the Other Illustratia-nii, How the Greens Are 
Terraced, and How the Traps Are P3aecrf on the Slopes 


should tip from right to left the whole 
length of the hale, which is just the oppo- 
site of the preceding hole, to teach the 
ability to borrow from right to left. Here 
again the slope should not vary evenly 
down the hole. 

There are two tees to hole No. 5. The 
garden, or flowerbed, should be like a 
water hazard, bunker or pit of any kind. 
The nearer tee will teach you to pitch over 
it with a low trajectory and the farther one 
with a higher trajectory. I cannot impress 
it enough on the amateur hole builder to 
have the ground, where the hall should fall* 
smooth, fair and true. 


impregnating the silk with metal- 
lic salts, such as tin and lead* 
A chemical 'action is set up in the 
fiber by this process which weak- 
ens the goods lo some extent ; 
furthermore, when the loading 
materials have been removed from 
tine fabric by washing, the gar- 
ment is in many cases practically 
ruined, Loading also causes the 
7.1! k> to crack acid split at folds and 
creases, A simple method of de- 
tecting loaded silks is a burning 
test, A piece of pure si Ik when burned, 
will shrivel up tike wool. If metallic salts 
are used, the silk ash will retain its original 
shape and pattern, 


Testing Silk 

Silk fabrics are often "loaded" to give 
them the appearance and feel of heavy 
fabric, because silk so treated is cheaper 
than a piece of all -silk goods of the same 
weight. The loading process consists in 


Dustpan Ventilator for the Auto 

Even though all connections may be 
tight, a hot motor will usually give off 

some gases* 
? v i which ntay be 

pas.icnK.r coni- 
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A RADIAL ENGINE FOR MODEL AIRPLANES 


Constructed of balsa wood so that it 
is light enough to be used on flying 
sc;l I t? models, the radial engine shown 
has proved highly satisfactory, ami 
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provide clearance as shown. The top of 
the cylinder is grooved to resemble the 
cooling tins of the cylinder head. The 
fins on the side of the cylinder are made 


looks very realistic. The shape of the 
engine block makes it easy to cowl and 
simple to mount on any type of fuselage. 
Fig. I shows a side view and the method 
of mounting the engine. The shaded sec- 
tion is the engine block, which can be 
turned out on a small bench lathe. The 
dimensions of the block are not shown, 
as they have to be varied to suit the sue 
of the plane. In turning the block, the 
small groove in the center is made just 
wide enough so that the small end of the 
cork cylinder fits snugly into it. The 
front is turned to the shape of the spinner 
on the propeller, or it may be rounded 
off just a little more than is shown and 
painted to resemble the shutters used on 
the laie types of radial engines, A hole 
is drilled through the center to receive 
the propeller shaft. In this case a ball- 
bearing 'ihaft was used. Fig. 2 shows the 
front of the engine with the nine cyl- 
inders spaced at equal distances, and the 
position of the rocker-anti caps and push 
rods. Fig. 3 shows the cork cylinder. 
The bottom of each cylinder is tapered to 


of copper wire. By punching a hole in 
the cork near the top you can insert one 
end of the wire to hold it in place,, after 
which it is wrapped around the cork seven 
or eight times, the turns being spaced 
about Mia in* apart, The other end of the 
wire is bent at a sharp angle and pushed 
into the cork, where it will be held se- 
curely, The rocker-arm caps are made 
of balsa and are ambroided to the cylinder 
heads. The push rods are made so that 
they fit firmly between the rocker-arm 
caps and their base on the engine block. 
Match sticks, sandpapered smooth, are 
suitable for this purpose. Cowling around 
the cylinders consists of strips of alumi- 
num cut to the shape shown. These are 
slipped under the fuselage cowling, which 
is in turn fastened to the large round part 
at the back of the motor block, while the 
front end h bent down and slipped in 
against the flat surface just ahead of the 
rocker arms. The exhaust stack? arc of 
the bayonet type, made of match sticks 
pointed at both ends. One end is forced 
into the cork under the rocker-arm cap 
at the point where the exhaust valve is 
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supposed to be, ambroid being used to 
keep it in place. It desired, an engine of 
this type can be made with live or seven 
cylinders. The photos show a model ot 
the Curtiss <f Sea Hawk” equipped with 
such a radial engine. — L* J, Mandelkq t 
Long Pine, Nebr. 


Coloring Copper Brown and Black 

Different shades on copper, ranging 
from a light brown to a deep black, may 
be obtained by using a weak solution of 
liver of sulphur (snlphuret ot potassium). 
A hall ounce of the chemical to a gallon 
of water suffices to make a solution strong 
enough for brown colors. By increasing 
l lie quantity, using the same amount of 
water and bringing it to the boiling point, 
the same colors can be produced on brass. 
To obtain the popular ver de-antique fin- 
ish, the work is stippled with a solution 
made from 4 oz. copper nitrate, 4 oz. cal- 
cium chloride and 1 oz. bichromate of 
soda in 1 gal. of water. After coating 
the w ork with this solution, the high lights 
are rubbed down with a cloth and finely 
powdered pumicestone, after which lac- 
quer or wax is applied as desired. 


Handy Cutter on End of Nail File 

By grinding a 
small notch in a 
nail file and hon- 
ing it to a razor 
edge, a handy nail 
cutter can be pro- 
vided. The ad- 
vantage of the 
grooved edgo over 
the straight knife 
blade, is that you are not so apt to cut 
the nail and spoil its shape. Besides, the 
file and knife are always together. — Al- 
bert j. Monfils, Worcester, Mass. 


Removing Grass Stains from Clothing 

The removal of grass status from 
clothing is not the easiest task. Washing 
a garment stained in this way will not do, 
A method that is effective, is to use a 
small amount of ether, which can readily 
be obtained in any drug store. Saturate 
a small clot It wad and rub it over the stain. 




Fancy Wrought- 1 ran Brackets Holding a Board Make 
an Attractive Window Shelf 


Window Shelf for Potted Plants 

Window shelves of the kind shown in 
the photo improve the appearance of the 
house. Two or three fancy iron or 
wooden brackets are first attached to the 
wall, and a suitable piece of 2 by 10-in. 
stock, well painted, is fastened over them. 
In this particular instance, wrought-iron 
brackets were used, which offset nicely 
against a stucco background. If the board 
is left loose, it can be removed during the 
winter to prevent an accumulation of 
snow,— C. A. Byers, l.os Angeles, Calif. 


Dividers Hold Down Tracing Cloth 
When Lettering 

When lettering with ink on a tracing, 
the doth has a tendency to rise away from 
the board, which is rather annoying and 
makes letter- 
ing somewhat 
difficult. Hold- 
ing the cloth 
down with the 
fingers often 
results in 
blotches, and it 
is much better 
to use a pair of dividers for the purpose, 
as shown. The dividers are held in the 
left hand while the lettering is done with 
the right,' — H, L, Wheeler, Springfield, Vt. 







by C. Ed .packer 


THe Author with Trophies Won in Paddling and S3.it- 
Lnjf Canoe Fitted with the Kig D escribed 

Z"" 1 ANOE sailing; has passed through 
many stages. Some of the earlier 
types resembled small schooners, others 
carried two sails- — and a combination 
sailor and acrobat. But from all the va- 
rious types tried, one stands out as the 
most practicable for all purposes. It is 
the Amt: r Lc a*i Canoe assa- 
ying type, and com- 


Packer Winning the Cano-c-Sasl- 
Pf- e in rhe Firfp Annual Aquatic 
of eEie American Legion; the 
Is Identical with the One He- 
>ici rhed in This Article 


prises an open Canoe with single sail. See- 
boards and a paddle for steering. 

1 he advantages of this rig include econ- 
omy, ease of handling, safety, ease of 
.'■lowing or transportation and ability to 
-how surprising ^peed, if properly rigged. 
But there is the catch. It is the purpose 
of this article to explain how to rig such 
a canoe tor maximum speed and general 
utility, 

j i rea 1 1 y m ak e s 11 1 i d i flf c rent e where we 
begin 011 the work ui making the .-.ailing 
rig, so let us first consider the sail itself. 1 
The “ladybug” model sail is an excellent 
type, which has been in use for over 25 
vear?. The cloth used for making the sail 
should be a very fine unbleached cotton 
duck, commonly called "zephyr” sailcloth 
or ''balloon silk/’ This cloth comes about 
40 in, wide. Sew four widths together 
with an overlapped double seam. Then 
lay this large piece down on the floor and 
smooth it out. Referring to the sail plan, 
place a fine nail in the corner marked 
"tack,” Now just smooth, but do not 
null, rhe cloth so that you can mark off 
• he coni' 1 '-- peak' 7 and "clew" according 
i . the dim noons given in the diagram, 
erv light! > nail these corners into place. 

Between these three 
nails, stretch a string to 
mark accurately the 
edges of the sail. 

If your boat is very 
round on the bottom, 
you will want very little 
draft (see sail plan 1 . On 
the other hand, if your 
boat is very flat on the 
bottom, you will get best 
results by cutting your 
sail with considerable 
draft, about \]/ 2 in. extra 
material being allowed 
where the diagram is 
'■ marked "draft/' Along 
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the leach of the sail, measure out 3 in. 
and mark your cloth with -an easy curve 
from 1 he peak to the clew. With a piece 
of soft charcoal mark out the whole sail* 
allowing 1 in. outside of the dimensions 
given tor hemming. In hemming, he very 
careful not to pull or force the doth in the 
machine, or the edge will either pucker or 
draw* When the sail is hemmed* sew on 
a double thickness of canvas tape along 
the head and foot, to prevent stretching, 
Three batten pockets* l in. wide and 12 in, 
deep, should be sewed on at right angles 
to the leach, so as .to divide the length 
in(o four equal parts* -Light spruce bat- 
tens— thin boards — -are later sewed into 
these pockets to hold out the leach. 

While grommets may be put in the tape 
along the head and foot of the sail, a bet- 
ter and easier way 5s to sew on gal- 

vanized rings at 6-in. intervals* for fas- 
tening the sail to the spars. 

With the sail complete, it is well to 
make it mil dew-resist ant. Dissolve }4 Ik- 
each of sugar of lead and powdered alum 
in a large pan of water. Let the sail soak 
in this overnight. Then, without wring- 
ing it, hang it in the shade to dry. 

For the spars, nothing but clear, 
straight -grained spruce should he used. 
While tape was placed 
on the sail to prevent 
stretching* it is best to 
play safe and make both 
spars 6 in* longer than 
the head and foot of the 
sail. It is far easier to 
cut spars down the sec- 
ond season than it is to 
^stretch” them. It is 


money well spent to have the spars ripped 
square to about lf£ in. From there they 
can be worked down with drawshave and 
plane to a diameter of 1 y> in. in the center, 

taper! n g uni- 
formly to 1 in. at 
the ends. 

The spars, when 
properly shaped, 
can he hinged to- 
gether as shown 
in detail A on 
page 504. The 
material required 
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Fi(E, \ . Genera] Plan of 16-Fl. Canoe Fitted 
wi(h ‘'Lady bug'’ Sail and Lccboard. to Con- 
form t* A. C. A. Rules 
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consists of two J/fi-in, eyebolts* 2 in, long. 
The boom jaw is made of y£-in* half' 
round brass, A rivet should be placed in 
the outer part of the jaw to 
prevent spreading. The jaw 
is attached to the boom 
with brass screws. It should 
be placed so that the dis- 
tance from end of yard to 
center of mast is 18 in*. as 
shown. Finish the spars 
with two or three coats of 
spar varnish, 

Now lay the sail out flat 
on the floor and pin the 
spars in place, Midway be- 
tween the rings on the head 
and foot of the sail, place a 
mark on the spar. While 
doing this, see to it that 
the sail is drawn out smooth 
hut not actually tight. At 
each mark on the spar, drive 
a small brass screw eve. At the end of 
each spar, place a larger screweve, Now 
thread a stiff brass wire through eyes and 
rings, to secure tire sail to the spars. 

The mast (Fig. 3) should be 5 ft, 6 in* 
long, finished to a diameter of 2 in., 2 ft. 
up from the bottom. Taper it off to 1 l A 
in, at the top. For hoisting, it is well to 
mount a sheave near the top. This can 
be obtained by driving the pin out of any 
galvanised pulley to get the wheel. Then 
slot the mast for the sheave, and mount it 
on a holt run right through the mast, 
'The bottom should he tapered steeply to 
a 1-in, square. 

To mount the mast in the boat make up 
the steps shown in Fig. 3. These should 
he of any tough hard wood. The bottom 
step should be about 6 in. long, 2 in. wide 
and l in, thick. Shape it about as shown 
and square out a bole in the center to 
take the mast* 

While it is sometimes possible to '"get 
by" by merely boring out a thwart that is 
already in the canoe, it is frequently nec- 
essary to make a new step thwart as 
shown* There arc two reasons tor this. 
One is that the original thwart may not 
he wide enough tn have sufficient strength 
after the hale is bored. The other is that 
the thwart may nnt he in the right place. 
Location is important and will he con- 
sidered in detail later, Design your new 


thwart step along the lines oE the thwarts 
already iti your canoe, hut lie sure to make 
it 4 in. wide, so as to have 1 in. of material 
fore and aft of the hole* 
The sail equipment is 
now ready to he placed on 
the boat, but it is absolutely 
necessary to finish the 
lecboard next. The reason 
for this is that the point of 
lateral resistance must be 
known before the sail can 
be placed* One lecboard is 
all that is needed. In fact, 
for best results only one 
board is ever used in racing. 
The board may he made of 
almost any straight-grained 
wood, but spruce or ma- 
hogany are recommended. 
Cut the leeboard, from 1- 
in* dear wood, to the shape 
shown in Fig. 3. Then, with 
a marking gauge, go around the edge of 
the board, marking the center of the edge 
carefully. With this as a guide, you can 
begin to taper the board to obtain light- 
ness and reduction of resistance. Do not 
make the entering edge sharp, but merely 
round it carefully, bringing it down in 
width slightly like a paddle. From 2 in. 
hack of the entering edge, the board 
short Id taper uniformly to the trailing 
edge. This requires lots of careful plan- 
ing, but is necessary for maximum speed* 
The hoard is carried on a crosspiece, 
details of which arc shown in Fig. 3. The 
crosspiece should be 1 in, wider than the 
width of your canoe, as measured 68 in. 
from the bow. A thwart is installed so 
you can bolt the leeboard crosspiece in 
l he same place each time you rig. 

A brass carriage bolt or an iron one 
may he used. When putting it in place, 
see to it that the leeboard crosspiece 
is carefully whittled out to receive the 
bolt* Then, just as carefully, whittle out 
the end block that is to he bolted down 
over the large holt* When done, the large 
holt should be very firmly gripped in 
wood. If an iron bolt is used, dip it in 
spar varnish before bolting the two pieces 
nf wood together. Then, by keeping the 
threads oiled, pretty fair results will be 
obtained* The leeboard and crosspiece 
should be finished with two coats of spar 
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Fitf, 2 t Sail Plan and CIgbc-U p of Fitting of Step Thwart 
and LcetmSfrI Thwart : the Board Carrying the Letboard 
T* Bolted over a Thwart of ih* S™ Shape: the Step 
Thwart May He Either Plain, as Shown Above, or Shaped 
to Conform to the Other Thwarts in the Cano: 
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varnish and the hoard carefully sanded 
and oil-rubbed for absolute smoothness. 
With the leeboard installed, place the 
canoe in the water* Wade in with it and 
grasp one gunwale with one hand. Full 
sideways on the boat. The combined re- 
sistance of the leeboard and keel will pre- 
vent much movement. If, when you pull 
line boat sideways, one end or the other 
tends to swing up, move your hand toward 
the end of the boat that does not swing 
up. In this way you will find a point 
where the canoe may be dragged straight 
sideways. This point is the center of lat- 
eral resistance. 2d ark it on the gunwale. 
Lay the sail flat on the floor. Then 
tie a string at the tack and stretch this 
string out to the center of the leach, and 
stretch a string from the clew to the 
center of the head of the sail. Where 
these two strings cross is the center of 
effort. It would be well to put an iuk 
speck on the sail at this point. With the 
sail hoisted, a line dropped vertically from 
this point should be aft (back) of the 
center of lateral resistance of the canoe. 
This is important for safety and con- 
venience in handling. 


boat that naturally heads into the wind, a 
paddle over the leeside (away from the 
wind) has complete control. Pulling in 
on the paddle handle makes the boat 
swing away from the wind, while letting 
the paddle trad permits the boat to head 
up into the wind. 

The bottom step should be put in place 
with four brass No, 10 2-in. screws run 
into the keel. These should he soaped 
and the holes drilled to prevent breaking 
the screws or splitting the wood. 

With the canoe leveled, using a carpen- 
ters* level from side to side and on the 
keel, the thwart step should be located. 
This is done by slipping this part in place 
over the mast which is standing in its 
step. Then two helpers should sight to 
see that the mast is vertical. One should 
sight to see that the mast is true from 
side to side, while the other sees that it 
docs not slope fore or aft. When it is 
vertical, mark the exact location for the 
thwart on the gunwales, remove the mast 
and fit the thwart into place, 

Fut the mast back in place. Lay the 
sail down in the canoe with the throat 
around the mast. Now raise the gaff 





i' BRASS CARRIAGE - 

ROUND % 6017 "i 6 

S r 6PASS at WftlNfi PLJLTt.Sj x 




_ _ . jig. ^^—,1 A - 

j-^1 




T 

i \ 1 

TMi AMGtL ms & J 


0JTW*ll --- 



Fig, 3, Dei ails of Gaff and Boom Fittings. Mast, 
Sttfifi. LccbgarrT Thwart and Fittings and Mrir.nct of 
Lashing Soil to Spars 

With the center of effort aft of the cen- 
ter of lateral resistance, a strong wind 
will make the canoe head up into the wind 
instead of tipping over. Of course this 
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Stabilizing Control for 
Mode] Stunt plane Al- 
lows the Pitch of the Tail 
ta Be Varied 

between a pair of looselv set spur gears. 


(spar attached to head of 
sail; until the tack dears 
the deck or gunwales of 
the canoe by 3 or 4 in. 

Note where the gaff 
touches the sheave in the 
mast when so raised. At 
this point, tie the hal- 
liard. The halliard should 
he threaded through the 
mast sheave and clown 
through a pulley fastened 
in the bow + as shown in 
Fig. 1. The halliard 
should then he run aft to 
a cleat placed near the 
center of the boat. 

The sheet (line used to pull in 
or let out the sail) should be tied 
at the thw r art farthest aft. It should 
lead up to a pulley on the boom, as 
shown in Figs. 1 and 3. Two Itg- 
mirn-vitie eyes should be lashed tn 
the h o o m a n d the sheet run 
through these. At the mast should 
he another pulley through which the sheet 
passes as it es led hack to the sailor. This 
manner of handling the sail relieves the 
strain on the arms of the sailor to a great 
extent and prevents the sail from blowing 
up when struck by a sudden puff of wind. 

The only thing remaining to do is to gut 
used to handling the Scat. In trying it 
out, if it heads up into the wind too much, 
the leeboard must be moved back a little. 
If 5t falls off from the wind, the leeboard 
should be moved forward a little* Every 
time the leeboard is put on or moved, it 
should he checked to be sure it is abso- 
lutely parallel to the keel. 


Stabiliser Control for Model Stunt Planes 

An effective stabilizer control for model 
stunt planes, which was devised by a Cali- 
fornia industrial-arts instructor, is shown 
in the illustrations, A duralumin spar 
pivoted at the tail of the fuselage and a 
swinging double arm of wire is provided 
to raise and lower the leading edge. This 
arm is held in place by means of a pair of 
corrugated duralumin strips on each side 
of a flat retaining strip of the same mate- 
rial. The latter holds the wire arm in 
the desired notch. The corrugations are 
formed by running the duralumin strips 


By means of this simple device, in com- 
bination with a rudder having a right-and- 
left adjustment, the model plane can be 
made to do a variety of stunts. 


Old Golf Club Makes Novelty Inkwell 
and Pen Holder 

By drilling a hole of the proper size in 
the head of an old driver to accommodate 
a small bottle, a novel inkwell can be 
made. If the bottle docs not fit as tight 
as desired, it can he sealed with wax or 
putty. The end of the broken shank may 

he cut off flush and 
drilled to receive a 
pen. Such an ink- 
well will not over- 
turn easily and will 
also serve as a pa- 
per weight, besides 
preserving a favor- 
ite driver that is no 
longer serviceable 
on the links. — Henry 5. Rorer, Norfolk, 
Virginia. 


([When applying more than one coat of 
shellac to patterns, sandpaper each coat, 
when dry, before applying the next. 
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Ary Screen Boor Can Be Converted into a Combina 
tioii Screen and Storm Door 


Combination Screen and Storm Door 

Almost any screen door can lie con- 
verted into a combination screen and 
storm door. The screen is first removed 
from i he lower section of the door and 
plywood panels are substituted. Hum the 
screen is similarly removed from the up- 
per section anti a suitable sash is trimmed 
don’t! to lit in the door frame as shown in 
flu- photo* Molding is used on the out- 
side and small turnhuttons on the inside, 
to keep the sash in place, although other 
fasteners may he used if desired, A sepa- 
rate screen, the same size the sash, is 
then made so that it is interchangeable 
with t he hitter, — H. Kosstter Snyder, Guil- 
ford, Conn. 


“'Oxidizing** Copper and Brass 

The antique finish so much admired in 
fixtures, hinges, trays, etc,, known also 
as “ oxidized" work, is produced on ijoth 
copper and brass in exactly die same way. 
The process is cheap and simple. A strong 
solution oi potash and lye, using about 
two tablespoons to l qt, of water, is first 
made. A second solution, consisting of 
about 2 oz, of sulphide of potash and 2 qt. 
of water, is then prepared. After fasten- 
ing a short piece of wire to the article, to 
serve as a handle, the article is dipped 
into the first solution to remove all grease 
and dirt. It is then rinsed in hot water 
and dipped into the sulphide solution until 
it has a good sharp-black color in the case 
of copper, and a grayish black in case of 


brass. I he article is again rinsed in hot 
water and hung up to dry. When thor- 
oughly dry, it is buffed all over lightly on 
a soft-cloth huffing wheel then buffed so 
lhat the copper will show through in spots 
to produce the desired effect, A little 
practice will enable one to buff a piece so 
that it will look as well as it the work had 
been done by an expert. 


Filling the Auto Vacuum Tank 

If a funnel and small gasoline can are 
at hand, the simplest way to fill the auto- 
mo Idle vacuum tank is to remove the plug 
at the top of the tank and pour in the gas- 
oline. If no funnel is available, tire tank 
cati be filled quickly as follows: Close the 
throttle, shut off the ignition and press 
the starter switch ; the action of the mo- 
tor will then cause enough suction to 
draw the gasoline from the rear tank into 
the vacuum tank. The throttle must be 
kept dosed, as otherwise the engine draws 
most of the air through the carburetor. 


Child’s Toy Locomotive Made 
from Oil Drum 

Using the chassis of a child's toy an to- 
rn o b i I e t a mini a tore 1 o co nt o t 1 v e ca n ire built 
from an oil drum, which serves the pur- 
pose of a boiler, a»d a length of stovepipe, 
which is used as a stack. Additional fea- 
tures are a cab, which is made of tin, and 
a cow catcher. The engineer has a seat in 
the rear and supplies the power with his 
feet. Painted suitably, this makes a very 
attractive outfit. 



Child’s Locomotive Made from Oil Drum Mounted on 
Toy Auto Chassis 


CFor all diameters the transverse pres- 
sure on a boiler is double the longitudinal 
pressure. 
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SIMPLE POTTER’S WHEEL MAKES ARTISTIC JARS 



rpuv POTT HR'S ,n'hcd lias 
* been in use for many ecu- 


table, pushes the lower wheel around in 
one direction or the other as he works 


tunes and stilt retains its fascination. 
With a little practice, one can make very 
attractive ornamental jars, vases and 
other forms of simple pottery. 

Making the potter’s wheel itself is 
merely a job of simple carpentry. Herein 
is illustrated one used in demonstrations 
at an old Spanish exhibition in Pasadena, 
Calif, The original had obviously been in 
use for generations, and in the drawings 
some improvements have been added, es- 
pecially in the shaft bearings. 

Note that there are no pulleys, belts, 
gears or levers, simply an upright shaft, 
with a large wooden wheel at the bottom, 
which is spun with the foot, and a turn- 
ing table at the top supported by a saw- 
horse framework. The raw-clay board 
at one end and shelf for water bucket be- 
neath add to its convenience. 

In turning a bowl, the potter places a 
large lump of moist clay on the molding 


the mass into shape with 
hit* hare hands. At fre- 
quent intervals, he wets 
his hands in the bucket to keep the clay 
slick and pliable, Slowly, the unshapely 
takes on the rough outlines of a serial 
bowl; then, with his fingers, he works the 
sides thinner and higher. Sometimes a 
thin board, cut in the profile of the inside 
of the bowl, is used to remove superfluous 
clay. In the later stages less water is 
used; the vase becomes more set, that is, 
the clay is stiff er. When completed, a 
fine wire is pulled under to loosen it from 
the wood, and the bowl is lifted off to- 
gether with the removable board. 

Two-by-fours are used throughout for 
the frame, with £4 -in. boards for raw-clay 
and bucket shelves and for corner braces. 
The 10-in. molding or turning table is also 
made of $4-in. material, having a broad 
cleat at the bottom, to which a pipe 
flange is screwed and the ^-in, (outside 
diameter) pipe shaft in turn screwed into 
the flange. 

A removable, circular top is provided — 
several of them, in fact, when a number 
of jobs are to be turned out — so that the 
work can he lifted off without damaging 
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it. These tops have two semi- 
circular notches cut in t lie cir- 
cumference, to fit over dowels in the ro- 
tating table. 

Use 1^-in. boards for the power wheel, 
as the extra weight serves as a flywheel to 
keep the device rotating between "'kicks/' 
Rubber-soled shoes, of course, give the 
best traction. Three cleats or battens are 
nailed under the power wheel, the central 
one of lj/ 2 -in. stuff and secured to the 
shaft with a long pin. 

For the upper shaft bearing you can 
simply bore a hole through the two-by- 
four, about ViG in. larger than the diam- 
eter of the shaft, to allow for swelling of 
the wood. A better bearing, however, is 
an Iron plate bored for the shaft and 
screwed to the top frame member. At 
the bottom, the capped pipe can simply 
he set in a hole bored in the lower two- 
by-four, but friction will be vastly reduced 
by making an end bearing as shown in the 
drawing, r i his consists of a % -in, ma- 
chine-screw driven into the pipe cap, the 
head being sawed off and the end pointed. 
This revolves in a countersink made En a 
steel plate or disk at the bottom of the 


the lower frame 
c 1 a v hoard and 


hole in 
member* 

The 

bucket shell are nailed to 
extensions of the main frame. To make 
a first-class job, join the principal frame 
members together with carriage bolts. 
With this simple equipment and a quan- 
tity of ordinary clay from brickyard for 
pottery, you will enjoy constructive enter- 
tainment and should be able to produce 
some very artistic pieces, such as garden- 
wall jars, flower bowls and vases. 


This Staple Holder Saves Your Fingers 

Held in a metal handle, a slotted piece 
of heavy rubber has been found handy as 
a staple bolder, preventing frequent injury 

to the fingers. 
The slot should 
he cut to suit 
the size of sta- 
ples used* so 
that they will 
fit snugly. They 
are driven un- 
til the he a d 
comes flush with the rubber, after which 
the holder can be removed. 
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Copying Newspaper Halftones 

Many good photographers fail to get 
successful results when trying to copy 
pictures in newspapers or magazines. 
Success is assured if the directions given 
below are closely followed. Place a piece 
of ground glass in a printing frame, 
ground side up. On this lay a thin piece 
of dear celluloid and put the picture, face 
down, upon it. Fasten the back of the 
frame, and stand it on a table squarely in 
front of the camera. Illuminate the pic- 
ture from the front, to avoid reflections, 
but do not let the light shine into the lens. 
Use a “process" plate, not the ordinary 
kind; thh is slower in action, hence an 
exposure of about double the usual time 
must be made. Focus carefully and do 
not shake the camera during exposure. 
The ground glass will eliminate the grain 
of the halftone and paper entirely, If the 
halftone screen is a very coarse one. it will 
be found better to reverse the glass, thus 
placing the ground side farther away from 
the face of the picture. 


Crib “Gym"’ for the Baby 

Two smalt bamboo poles, a trifle longer 
than the baby crib, lashed on firmly, help 
to prevent the baby from falling out and 
also provide plenty of exercise when he 



Tvl^o San^bQ* Poles Lashed to the Crih Prevent Baby 
from Failing Out 


pulls himself up on them. Bamboo is 
used for this purpose as it does not silver 
and can he easily painted if desired. The 
poles should be attached about 6 in, from 
tile side rails to he most effective in pre- 
venting the child from climbing out, — 
Geo. Pomrner, Jr. 7 Minneapolis, Minn, 



Effective Method of Attaching Coil Spring to Gate to 
Obtain Necessary Leverage 


Coil Spring Keeps Gate Closed 

A variation of the usual method of at- 
taching a coil spring to a door, is illus- 
trated herewith. In this case it was rather 
difficult to fasten the spring as there was 
no point to which its dead end could be 
attached to exert an angular pull. A 
small hard woo d spool was mounted so 
as to project a short distance from the 
fence, and t lie spring was passed over it 
as indicated, As the gate is opened, the 
spring stretches but passes smoothly over 
the revolving spool, losing none of its 
tension or pull. One end of the spring is 
attached to the gate and the other to the 
fence, — Frank W. Bentley, Jr, Missouri 
Valley t Iowa, 


Make Your Trunk Moth-Proof 

All the advantages of a cedar chest can 
he obtained by lining your old trunk with 
red-cedar shingles, which makes it moth- 
proof. Phis, idea will appeal to many who 
need the protection provided by a cedar 
chest but cannot afford to purchase one,— 
Miss Durfe Rockwell, Hollywood. Calif, 


Radio Scarecrow Saves Garden 

A Michigan truck gardener and cherry 
orchard 1st is keeping destructive birds 
away by the use of a scarecrow and radio 
loud-speaker combination, the latter be- 
ing connected to the radio set in the 
house. As long as it docs the work, the 
owner says, be does not care whether he 
gets static or advertising.- — M, W. Meier, 
Kalamazoo, Mich, 
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O lit board- Mo-ta r Boat, 


Driven over This Bturdy 
of the Water Easily 


Rack for Outboard- Motor Boat 


For anyone who has an outboard-mo- 
tor boat, this rack will save considerable 
time and labor. It consists of a cradle 
for the boat, the keel lining; between two 
long strips running lengthwise, as shown. 
Crossbraces, attached to the center and 
outside pieces, provide the necessary rigid- 
ity, flat-head bolts being used to fasten 
them. The rack is pivoted at four corners 
on suitable pieces of hardwood, such as 
oak. or lengths of pipe, flattened at both 
ends. The lower ends of these pieces arc 
pivoted to heavy pine stakes, driven into 
the bottom of the lake about 2 ft. The 
position of the 
rack, as indicated 
by the dotted lines 
in the upper detail, 
allows the boat to 
be driven ewer it, 
a f t e r w h i ch t h e rac k 
is easily pulled out. 

— Bruce Zimmer- 
man, Valley City* 

North Dakota, 


Quick-Opening Gasoline- 
Tank Cap 

The locking radiator 
cap used on model- A 
Fords can be applied to 
the gasoline tank with- 
out machine work, and 
makes a very good quick - 
opening cap which can- 
not be lost, The cap is 
screwed on the filler neck 
and held by the hollow 
setscrew as on a radiator. 
The only change to be 
made is that something 
must be placed in the 
hole drilled for the m cy- 
tometer, and art air vent 
made in it. Any of the 
ornaments made for use 
Rack, Can Be Pulled Out with such caps Call he 

used by drilling a small 
hole through the cap under the Range, or 
making a notch alongside the stem, and 
then filing a notch to the outer edge of 
the Range on the underside. A bolt hav- 
ing a Rat nick el plated head can be u sed to 
retain the flat form of the standard cap 
if desired. This provides a vent which is 
shielded from rain. Of the two types of 
radiator caps furnished, the one on which 
the whole top turns to open is the better 
suited for use on the gasoline tank, 


Garden Adds Beauty to Wall 

A rough stone wall often will produce 


an impression ot 


CtWhen using a 
tumbler for a hot 
beverage, set it in 
another tumbler so 
that it can be held 
in i he bare hand. 




Garden on Top ot Rough Stone Wall Makes It Much 
More Attractive 


coldness, owing either 
to the kind or color 
of the stone used 
or to the method of 
laying St, In such 
cases, a flower gar- 
den on top of the 
wall usually will re- 
move this impres- 
sion. Earth pockets 
or troughs can be 
made on top and 
planted with one or 
more of the many 
varieties of rock- 
garden plants avail- 
able. — H. Rossiter 
Snyder, Guilford, 
Connecticut. 



Vacuum Cleaner Removes Machine Chips 

By M. CLYDE SMOCK, JR. 


"IV/f UCH of the pleasure the home worker 
^ * obtains in working with his motor- 
driven woodworking machines is marred 
by the sawdust and chips raised by 
them. Benches, machines and floor quickly 
become covered, and cleaning up is a job 
thai must be performed immediately the 
worker is finished with every job. if the 
workshop is to be kept at all tidy. The 
idea of using some sort of vacuum cleaner 
to remove the sawdust and shavings as 
fast as they are formed came to the writer 
some time ago, and the result was the 


outfit described in this article, A regular 
vacuum cleaner would, of course, have 
served as well, but the household machine 
could not be spared from its ordinary du- 
ties, and, in the town where the writer is 
located, a secondhand machine could not 
he obtained at a reasonable price. So, 
since a 'Me bp, motor was at hand, a blower 
was made from it as described. While 
somewhat crude in appearance, it is en- 
tirely satisfactory in performance, and 
seems as powerful as the regular vacuum 
cleaner. 
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The blower-casing backplate was first 
cut out from heavy galvanized iron to the 
size and shape shown tu the drawings; 
then the labs were bent at right angles 
to I plate, taking care that the bend 
was not made too sharp. Next a piece 
of the same heavy-gauge iron was cut to 


the casing, the edge of the strip being 
flush with the back of the latter. The 
casing was then turned, with the tabs 
down, on a level surface, and solder was 
run in the groove where the strip and the 
backplate met. As soon as the solder set, 
the clamp was moved to the next tab, 

this was soldered, 
and the operations 
repeated until the 
entire strip was sol- 
dered around the 
edge of the back- 
plate. In timing this, 
he sure to wash 6lT 
the joint with run- 
ning water after 
t !i e job is c o in - 
plcted to remove 
all traces of acid, . 

The casing was 
then laid, inside up, 
on the bench top, 
and a punch mark 
made, 3l4 in, from the top and 
4j4 in- fro Eli the right; then a J / 2 - 
i n, hole was drilled, using a l /i- 
in„ drib first to insure the y%- in. 
drill running true, The bearings 
on either side of this hole were 
made from two model -T Ford 
steering-spindle body bushings, 
reamed oui to fit the J4 by 434- 
im fan shaft used. Three %-\n t 
holes were drilled in each flange, 
the holes being drilled while the 
pair of bearings were held in the 
vise with the shaft through them, 
so that they would line up. The 
hearing holes were lined up on 
the backplate by first drilling one 
hole and then fastening the bear- 
ings with a % by jJ4“in. stove bolt 
through this bole, while the 
others were drilled. One of the 
bushings is cut to a length of 
in,, and the end smoothed with a 
fine file; this is the inside bear- 
ing. Tbe bearings are riveted to 
the backplate with the shaft in 
place to hold them in line. After 
riveting, solder was flowed into 
the joint between outer bushing 
and plate, to strengthen it. Two 
3 by 34-in. angle brackets were 
then bolted to the backplate. 


fit inside the casing 
and riveted to the 
backplate with six 
flat -head tinners’ 
rivets, 1 in. from 
the outer edge. 
From the same 
slock, a si rip, 2 34 
in. wide, was cut to 
go around the out- 
side of the casing, 
over the tabs, With 
a small C -clamp, 
the end of the strip 
was fastened lo the 
end tab on top of 
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Next, four fan 
black’s were cut to 
the shape shown, 
care being taken 
that they were all 
of the same size, 
and riveted to a 3- 
in. disk of h envy- 
gauge metal, alin- 
ing them opposite 
each other. They 
were fastened with 
a single rivet and 
t } i en s w eat -so h| e re d 
fast. Another Ford 
bushing, similar to 
the bearings, formed the hub to which 
the disk carrying the blades was riveted. 
This was cut to a length of $4 im and 
pinned to the end of tire shaft with a j-4 
by £'8 -in. stove bolt. The fan assembly 
was then slipped into place, first putting 
an iron washer over the shaft* between 
fan and bearing. It is necessary that the 
shaft run freely* and that the blades clear 
the exhaust opening by about ;L iit in. 

The casing was then turned face down 
on a piece of heavy sheet iron, and a pen- 
cil run around it lu mark the front plate. 
This was then cut out, hi tn * oversize all 
around, and a hole cut in the cen- 

ter, opposite the end of the shaft. It was 
clamped over the casing, and a heavy fillet 
of solder run in ( Sic angle formed by the 
h4-in t projection and the suit of the cas- 
ing. A piece was cut to fit across the base 
of the exhaust outlet,, with a flange on 
each side, and soldered in place, then the 
exhaust funnel was laid out, cut and bent 
to shape, and soldered in place, using 
plenty of solder, A 15 -cent tin funnel was 
cut to fit over the 3j4-in. inlet opening 


and soldered m 
place. As the fun- 
nel spout was too 
small to take a reg- 
u ! a r vacu u m— 
cleaner hose, this 
was removed, and 
another, of a size 
to fit the hose used* 
substituted for it. 
The blower was 
now finished, with 
i he exception of 
the pulley, which 
was selected to 
a speed of 
about 3,500 r.p.m. with the motor used. 

The blower and motor are mounted on 
an old chest with a loose-fitting lid t into 
which the blower discharges the sawdust 
and shavings. It is not necessary to use 
a large box, however; one 12 by 14 by IS 
in, is large enough. A special funnel is 
made to fit the circular saw, so that most 
of the sawdust is thrown into it, and is 
removed as fast as it forms. A stand sim- 
ilar to the one shown in the illustration 
will make it possible to place tire funnel 
in the most advantageous position near 
the jigsaw and lathe, or any other ma- 
chine for which the cleaner is to be used. 
The funnel can be tilled to suit. 


“Alemite 51 Fitting on Grease Cup 

By installing an "alemite* fitting on an 
ordinary grease cup, you will find it an 
easier matter to fill the cup with a gun. 
All that is necessary is to drill and tap a 
bole in the cup cover to take the threaded 
part of the fitting.— R, M, Shelton, Dallas, 
Texas. 
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Reinforced Cement Sidewalks RetiuiTc Legs Material 
and Are Stronger Than Walk* of th-e Usual Kind 

Cement Sidewalks Reinforced with Wire 

Ordinarily a cement sidewalk is a solid 
concrete slab ranging in thickness from 
4 to 6 in. Concrete has very little tensile 
strength, and, if it is not reinforced with 
wire or rods, requires much more material 
in order to give it the quality in this re- 
spect. On the other hand, the compressive 
strength of good concrete is enormous, 


section. Repeat this until the cinders are 
all in place, then place the wires for the 
beams as indicated, using No, 6 gauge 
wire. After that, the woven wire fencing 
for the slab k cut into sections and placed. 
Four the concrete, using a piece of fi-in, 
lap siding, with the thick edge up, to form 
the expansion joint. When the concrete 
is set enough, the siding board is removed, 
tiie joint is filled with sawdust, and the 
topping is pm on. The same method can 
be used for automobile drives, basement 
and garage floors and other work. — H. H, 
Siegele, Emporia, Kans, 


Pattern Color Indicates Material 

A simple and practical method of in- 
to ruling the foundry man of which mate- 
rials parts of a pattern are to be made is to 
have the different materials indicated by 
the color of the patterns, a chan being 
provided for reference. With this method, 
it is possible to avoid mistakes and to pre- 
vent the delay necessary to trace the pat- 
tern back to the original drawing. A color 
scheme of this kind, which was found to 
be of considerable assistance in a foundry, 
is as follows : Black for cast iron, gray for 
steel, yellow for brass, red for copper and 
white for aluminum. The color used on 
the pattern was as close to the natural 
color of the metal as possible. 


Draftsmen Use File for Crosshatching 



and therefore this reinforced and beamed 
walk h stronger than the usual kind, 
which is 6 in, thick. After the excavating 
has been done and the side forms are set, 
a form for the 
beams for one sec* 
t ion of w alk is 
placed beween the 
side forms and filled 
with cinders. The 
top of this form 
should be 2 iti, be- 
low the top of the 
side forms, thus al- 
lowing Y in, for 
topping. When the 
111 I Eng is thoroughly 
t a m ped, lift the 
beam form out and 
use it for the next 


Architectural draftsmen and others who 
have occasion to crosshatch partitions in 
penciled building plans, will find the illus- 
trated method quick and useful. Just lay 

a small fiat single- 
cut file under the 
section to be cross- 
hatched and hold 
the paper over it, 
tiien use a pencil as 
in s had i n g. — G . M . 
Beerbower, Tarry- 
town, n, y. 


H Clean a dirty 
crack of a cast i ng 
with a piece of caus- 
tic ( h a n d I e d with 
care) and it can be 
welded at once. 


Quick Method of Crosshatching Partitions in Drafting 
BuiEding Flans 
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Air Supply in Fords at High Speeds 

The high speed of the Model -A Ford 
is partly dependent upon an adequate sup- 
ply of air in the gas tank at ah times. 
This source of supply is normally received 
through small openings in the double shell 
of the cap which screws upon the opening 
on the bonnet* These, though small, 
can usually lie seen upon examination. 
Because of the smalt size of the openings, 
these frequently become clogged with 
dirt, and are difficult to clean in an effec- 
tive way. Air pressure, the most effective 
cleansing method, is difficult to apply with 
ordinary apparatus. In consequence,, the 
supply of air decreases, and in rare in- 
stances is entirely shut off. The result is 
that, at high speeds, the gasoline is mo- 
mentarily drawn into the carburetor faster 
than air comes into the tank, and the pres- 
sure is lowered, The gasoline supply to 
the carburetor is then cut down or ceases 
entirely, causing the car to stall. This 
normally occurs at speeds above 45 miles 
an hour, though this is dependent upon 
the condition of the cap. Considerable 
experiment has provided only one infal- 
lible remedy. A hole is bored in the top 
of the cap. about Me irt. in diameter, and 
this is utilized for air supply. The hole 
sliould he drilled downward, to prevent 
roughness around the edge. 


Double Handle for Two- Spindle 
Drill Press 




POljbLL 




"ANCLE 


A drill -press 
handle, suit- 
able for oper- 
as ^ruvHnth feed 
o f a 
double- spindle 
drill press, can 
b e m a d e up 
from pipe and 
fittings as 
shown in the 
drawing. This 
tool relieves 
the operator 
of the neces- 
sity of using both hands to feed the drills, 
leaving one of them free to set the parts 
under the drill or to hold them, and also 
to lubricate the drills. 



Individual Motors tor ‘Machines Supported on Frame 
Made of Steel Tubing 

Frame for Individual Motor Drive 
Straddles Machine 

As a step in eliminating all the long 
shafts and belting in a machine shop, a 
number of individual motor drives were 
substituted. On some machines a special- 
frame or support was necessary to hold 
the motor as shown in the photo. Ordinary 
square steel tubing is used in constructing 
the frames, all the joints being welded. 


Phonograph Needle Cuts Glass 

Fit a phonograph -needle holder in a 
suitable handle as shown in the illustration 


and insert a sharp 
needle. This will 
be found handy as 
a glass cutter. When 
dull, the needle is 
e a s i 1 y replaced. — 
Henry R. O’Con- 
nell, New Haven, 
Conn. 


CA n ew ly tapped 
hole should he oiled 
before turning a 
bolt into it. " 




with good quality muslin find then cover 
the entire inside with a thick coat of 
hot paraffin wax, to make it water and 
acid -proof. Lay two copper rods in 
notches across the top to serve as elec- 
trical connectors and supports from 
which the metal and objects to be plated 
are suspended* 

\ Vet-cell batteries arc used, and as the 
construction is so well known, it need 
not be repeated here; cells from old A 
or automobile batteries can be used 
if they give the proper voltage, which is 
about 3 volts and 4 or S amp. A radio 
rheostat makes an excellent current 
control or regulator. Solder the wire 
connections between battery and the 
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A WOOD box lined 
■* * with wax, two or 
three cells from a wet 
battery, some metal and 
a few chemicals, and you 
are equipped to turn out 
beautiful pieces of metal- 
plated work or perma- 
nently protect your pet 
tools against the ravages 
of rust and corrosion. 
You can even have the 
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distinction of owning a 
gold plated steel rule, micrometer, calipers, 
dividers and other workshop necessities. 
Although gold is justly considered a rare 
and expensive met ah the thinness of the 
plate required reduces the cost to a few 
cents fur each article plated. And then, 
for less pretentious work, there is silver, 
nickel and copper. All of them can he 
plated by a simple electric process or 
chemically with a camel Vhair brush, 

For the electroplating process, make a 
small wood box. larger than the largest 
object that is to be plated. An 8 by 12 
by 6-in. box is satisfactory for average 
small work. See Figs, 1 and 2, Line it 


two copper rods atop the plating box. 
For very small jobs, dry cells may be used, 
but they are not recommended. 

An important thing to remember is 
that anything to he plated must be chem- 
ically clean. And after cleaning, it is im- 
port ant thru no fingermarks are made on 
the work as they invariably show as a 
fault in the plating, which would have to 
be done all over again. First see that the 
article is perfectly smooth ; it can be made 
so by polishing. Then boil it for a few 
moments in a solution of ordinary wash- 
ing soda. In the case of steed or iron, dip 
next in a weak sulphuric-acid solution 
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and rinse in pun.* water. Steel or iron 
also requires a. thin plating of copper be- 
fore it is plated with gold, silver or nickel, 
to make the latter adhere tenaciously. 
Finally dip the article in a nitrate-oFmer- 
cury solution, and it may be placed in one 
of ihe following plating baths; Gold solu- 
tion ; dissolve }4 oz. gold chloride in 2 
qu distilled water and add 1 y* oz, potas- 
sium cyanide. Silver solution; in 2 qt. 
distilled water dissolve 4 oz. potassium 
cyanide and 3 oz, silver cyanide. Nickel 
solution; to 100 parts distilled water add 
6 parts nickel sulphate and 3 parts am- 
monia water; when this is dissolved, add 
20 more parts ammonia, 7’ lie bath is to be 
kept alkaline. Copper solution; to each 
quart of saturated solution of copper sul- 
phate add J4 oz* sulphuric acid. 

Enough of the solution is poured 
into the plating box to cover the 
articles to be plated. Suspend them 
on I he bare-copper wire connected 
to the negative pole of the battery. 

The plating metal (anode) is sus- 
pended from the other 
rod by means of another 
copper wire, which in this 


case must not touch the solution, or else 
as shown in Fig, 2, In copperplating, a 
sheet of copper is used; with expensive 
metals, such as gold and silver, a small 
piece can be easily pounded out into a 
very thin flat plate, which will present 
greater surface to the solution. 

Nickel is used in the same manner as 


copper, but as the pure 
metal is sometimes 
difficult to secure, a 
plain piece of platinum 
wire may be used as an 
anode. As no nickel 
will he passed into solution to take 
the place of that used in plating, 
more nickel sulphate must he added 
as required. This obviates the 
necessity of investing in a large 
anode of the metal, which is many times 
more titan required for occasional work. 

I he time required for plating is de- 
termined by the strength of the battery, 
space between the electrodes and temper- 
ature of the solution. If the plating ap- 
pears granular, more current must be 
used; a higher amperage rather than 
higher voltage. If it appears dark and 
burnt, the current is too strong. The 
shorter the distance between electrodes in 
the plating solution, the less time is re- 
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< K. B. Murray 


517 


518 


P O P U L A R M E C H A N ICS 


quired, It is obvious, however, that the 
articles nearest the plating metal will re- 
ceive the heaviest deposit, so they must 
frequently be moved 
about. The con- 
necting wire must 
also he moved oc- 
casionally to avoid 
markings. When to 
remove the articles 
from the solution 
is determined by in- 
spection. They 
should be rinsed 
and dried and then 
polished. Gold and 
silver-plating can 
he easily g i y e n a 
high polish with a 
soft chamois free o t 
grit, A buffing 
applied to nickel 
will bring out its 
full brilliance. 

In handling and 
making solutions 
con ta lining } 1 1 c cya- 
nides, the utmost 
care must be used 
as they are deadly 
poisons. Mark the cyanide bottles plainly 
and keep in a secure place, 

Through constant usage silverware com- 
monly wears at a particular place, ex- 
posing the base metal underneath. The 
spots can be easily and cheaply touched 
up in the following manner: Make a 

saturated solution of silver nitrate in 
distilled water, then add to this, ortc drop 
at a time, some ammonia water. The 
solution is ready for use when the brown 
color just disappears. Apply this solu- 
tion to the worn spot with a camelV 
hair brush, ns in Fig. 3, at the same time 
touching the spot with a scrap of bright 
zinc. This should be repeated five or six 
times, when the spot will look dark and 
tarnished- ft is now dried and gone over 
with a soft cloth, then polished with a 
cloth and whiting, when the new silver 
will be revealed in a beautiful satin finish. 

Tools with fiat surfaces can he coated 
with silver or gold by a heat process. 
Heat the metal to a blue color and apply 
evenly a piece of gold or silver foil or 
leaf. This is then burnished by rubbing 


with a smooth surface, such as glass or 
a polished stone, as in Tig. 4. The plat- 
ing is extremely thin, but in ordinary 

use w r i 1 1 last for 
years. It is no t , 
of course, suitable 
for specially tem- 
pered articles, 

A simple gilding 
solution can be 
m a d e w i t h g o 1 d 
chloride, dissolved 
in as little distilled 
water as possible 
a n d a d d e d to a n 
eq ual quantity of 
ether. Painted on 
chemically clean 
steel or troti, ir de- 
posits a fil m o f 
gold, and several 
treatments will give 
a wearable plating 
that is useful for 
watch cases, rings 
jewelry, 
s de- 
ild plastic 
casts, polished w ock ] , 
cloth or paper. 
With the following solutions either gold 
or silver can ho used, Make up the solu- 
tions with gold chloride or silver nitrate in 
distilled water and paint the objects to be 
gilded or silvered. Then place them inside 
an upturned glass jar (Fig. 5) into which 
hydrogen gas is injected. The hydrogen 
will throw the silver or gold out of solu- 
tion and deposit it on the objects. Hydro- 
gen gas is made with a weak sulphuric- 
acid solution in which has been placed 
filings or clippings of zinc* The gas is 
given off in small bubbles and quickly 
rises to the top of the container, It 
should be made away from open dames. 
In Fig. 5 the gas passes from the lower 
glass into the upper through holes in the 
cardboard. 

One of the handiest uses to which elec- 
troplating can be put in the home work- 
shop is in the making of unusual metal 
nameplates, as hi Fig, 6. They can be 
made on squares of copper* steel or brass, 
or directly on tools themselves* where 
they are decidedly unique. The ground 
should be of a metal contrasting in color 
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with the lettering. Therefore, as an ex- s 
ample, paint in the lettering; with copal 
varnish and, with the electric or chemical- 
plating method* cover the plate with a 
film ui gold. Remove the varnish with 
alcohol* dry with a soft chamois and paint 
the gs'i.m tid (excepting the lettering; j with 


have finished, it has a thick 
outer plating or shell of 
pure silver, with a plain 
glass interior or gold-lined 
interior as you wish. The 
cost is not prohibitive* 
The glass must first he 
‘'silvered” or “gilded, r ac- 
cording Lo whether you desire a gold or 


varnish* Place it in a sil- 
verpbiting solution until 
the lettering is coated with 
“silver* Remove the varnish 
as helore. and von have a 
heajltiiut nameplate let- 
tered in brilliant silver on a 
gold ground. It may bp 
dipped in thin lacquer, as a protection 
against scratches. 

Copper tends itself very well to chem- 
ical color treatment, and wit!] the follow- 
ing simple process, up to a dozen different 
colors and shades can he secured* Make 
up the following solution; lead acetate, 
300 gr* ; sodium hyposulphite (hypo) 600 
gr. ; water, I qt. Heat the solution and 
immerse the object to he colored. Watch 
the latter closely; as the solution becomes 
hotter, it will pass through a number of 
colors and shades, one after the other. 
When the copper is of the color desired, 
remove it at once from the solution, rinse 
and dry carefully* The chemical color 
forms a tough Coat on the surface of the 
metal* 

With silver electroplating you can have 
tumblers, wine glasses, pitchers, etc., of 
a beauty .and exclusiveness seldom seen, 
Ordinary glassware is used, but when you 


a silver covering. As the two processes 
are alike, the silvering will be described. 
For gold, gold chloride is substituted 
for silver nitrate. First wash the glass 
with dilute nitric add and rinse with 
distilled water. After this the glass must 
he handled with care, with the lingers in- 
side, to prevent fingermarks on the sur- 
face* Make a saturated solution of silver 
nitrate and add, a drop at a time* some 
liquid ammonia. Stop when the pre- 
cipitate at first formed is dissolved again. 
Turn the glass upside down, Fig. 7, 
and cover the bottom with the silver 
solution. Add one drop of formaldehyde^ 
and stir with a toothpick. The solution 
will become dark, and a film of silver will 
be deposited on the glass* Do not touch 
it, but pouf off the solution, and if the 
coating of silver docs not cover the en- 
tire bottom, repeat the process. 
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Thib Indicator Stick Protects Linemen from Dangers 
Involved in Working on High-Tension Lines 

three-phase circuit wi 


"cotinectecT to a bind- 
ing post and a brass 
contact on the for- 
mica cap of the tube. 
Weighing only 7 
lb., the stick is 
easily carried about 
w here needed. 
W ben t b e m eta! 
contact touches the 
conductor carrying 
13,200 volts, and is 
then drawn away, 
t here will lie a spark 
approximately ]/ 2 in. 

in length* The 
noise of the spark 
is exceptionally 
dear and serves as 
an indication of the 
presence of current 
even though the 
spark may not be 
seen. Tt is claimed 
that a reliable indi- 
cation is given on a 
th a potential as low 


T o silver the sides 
the same method is 
used except that 
only a small portion 
is silvered at a time. 

To do this, a rub- 
ber wall must be 
formed about the 
space and silver so- 
lution poured into 
it. Small tumblers 
can be entirely sib 
vered in one opera- 
tion, as shown in 
Fig, 8. A waxed- 
paper tube is placed 
about the upturned 
glass, a n cl several 
spoonfuls of the so- 
lution will cover tt. 

When the outside 
is entirely silvered, 
without scratches or 
pinholes, it is ready 
to be electroplated. 

Fasten adhesive 
tape to the inside, Fig. 9, so that the tum- 
bler can he suspended from the copper rod 
in the solution. The connecting wire 
makes contact with the silvered surface 
at the mouth of the tumbler by means of 
a piece of tinfoil clamped over the edge. 
In a short time, move the tumbler about 
so that all sides will he plated evenly, and 
frequently move the connecting wire and 
tinfoil to a different place on the rim so 
that there will lie no markings. When the 
glass is heavily silverplated — at least the 
thickness of several sheets of paper — dry 
and polish it with soft chamois skin. 


Device for Indicating Live Power Lines 

An interesting live-wire indicator stick, 
which is shown in the drawing and photo, 
has been put in use by an eastern electric 
light and power plant. When working on 
cables it has been the practice of this 
organization to place grounds on all three 
conductors at both ends of 13,200-volt 
lines. But if the workmen are not sure 
that the cables are dead, there is consid- 
erable danger involved With the use 
of the indicator, however, this trouble is 
eliminated. It consists of a piece of 
micarta tubing inclosing a copper tube, 


as 4XKK) volts, even when the frequency is 
as low as 25 cycles. 


Improvised Pipe Vise Made 
from Cable Clamp 

For pipe of small diameter, an impro- 
vised vise can he made from a cable clamp 
as shown in the illustration. A number 
of file or hacksaw cuts arc made on the 
inside of the clamp to give it the required 
gripping edge, 
and the thread- 
ed en d s a r e 
t h e n p u s h e d 
through holes 
drilled in the 
bench top, after 
which nuts are 
run on. Of 
course, it is 
necessary to 
provide a simi- 
larly drilled metal plate to face the bench 
top drilled to correspond with those iti 
the bench top. When securely tightened, 
this vise will hold the pipe as well as a 
regular vi>e. — Raymond B, Wailes, Be- 
thesda, Md. 
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SMALL CAMERA EASY TO CONVERT FOR AERIAL USE 



If Used on Clear Days Only, This Cheap and Simple Aerial Camera. Made from an Ordinary Po&tcard-SLze 
Camera, Will Re Found Perfectly Satiafaciory ; Inset Shows How the Camera Is Held for Vertical Pictures 


By R. F. STAR2L 


TVTOW that nearly every little city has 
1 ’ an airport of some kind, and every 
small town its airplane owner, a new 
source of revenue is opened to the photog- 
rapher, whether amateur or professional, 
who is alert enough to cash in on the flew 
public "airimndedness.” 

In many parts of the country, flying 
photographers have made handsome prof- 
its by arranging to make aerial photo- 
graphs of prosperous farms, country es- 
tates, or the small cities and towns them- 
selves. The field of commerci al aerial 
j] holography has hardly been scratched, 
however* as far as the ordinary photog- 
rapher is concerned, because of the cost 
of regular aerial cameras. Ordinary cam- 
eras cannot be used because the powerful 
blast of air along the ship causes the 
bellows to flutter, and looking into the 


ordinary top view finder is out of the 
question except for the most daring. 

The illustrations show how an ordinary 
postcard-size camera was converted inlo 
a satisfactory aerial camera for such work 
as outlined above, and similar methods 
cun be used f^r cameras of other sizes and 
types. First the camera was focused at 
100 ft. or “infinity/' Then a box was made 
of sheet metal to fit over the camera with 
the bellows extended to this focus. 
Handles were attached to one side and to 
the bottom, as shown, the handles, like 
the box itself, being fastened to the cam- 
era with small screws and rivets. 

Simple slides were fitted over openings 
cut for the shutter-timing and lens-open- 
ing adjustments. These are not essential, 
but they prevent a certain amount of air 
from reaching the inside of the case while 
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^shooting" a picture, Ah a fi n.isfi ii’Jg" touch 
a bathtub stopper on a chain was fitter] as 
a lens hood. 

Fur all practical purposes* an t.8 lens 
can be left wide open, and the shutter 
timed at one-twenty- fifth second. Sight- 
ing is done by means of a bead sight and 

a clear-glass screen with cross lines 
scratched on it, mounted at the rear. Both 
bead sight and glass finder should lie on 
hinged mountings, as on a Graphic cain- 
cra, so that they can be folded fiat to the 
case. The sights are on the side of the 
camera, but can be used for vertical pic- 
tures as well. 

Provided this outfit is used on clear 
days only, pictures taken with it are per- 
fectly satisfactory, and its low cost puts 
it within reach of anyone who may hanker 
to snap pictures out of an airplane cock- 
pit. 


Tinning Black Iron 

For tinning black-iron and steel objects, 
in order to prevent them from rusting, the 
following method has been found very 
satisfactory, leaving a thick deposit: The 


stale oti the surface is first removed by 
immersing the object in raw muriatic acid 
until the metal turns white. It is then put 
into cut muriatic acid, which is made by 
adding clippings of sheet zinc to raw muri- 
atic avid, until it will dissolve m> more. 
The cut acid leaves a zinc him deposited 
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on the surface of the work, so that the 
molten tin will adhere better. After shak- 
ing off the surplus acid, the object is 
clipped into the molten tin, solder or lead, 
as desired. If the coating is not satisfac- 
tory, dtp the object into the cut acid and 
molten metal again. 


Old Tires Aid Road Grader 

Finding that the fiat steel-hand tires of 
a road grader tossed dust in his eyes, the 
Operator took some old auto casings, 
trimmed off the beads and cut them across 
so that they could be snugly fitted to the 
wheels* The cut ends were spliced to- 
gether with w ire. As the wheels were 
larger than ordinary auto wheels, it was 
necessary to use more than one tire to 
each wheel. — Dale R. Van Horn, Walton, 
Nebraska* 
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Tools for Removing Broken 
Transmission Keys 

With the tools shown in the drawing, it 
is an easy matter to remove broken trans- 
mission keys, according to an expert in 
a large lock factory, who takes care of 
auto-lock repairs. Each tool consists of 
a thin piece of steeh set in a suitable 
handle, the end of one being cm off at a 
bevel and the other ground to form a book* 
The former is used to pry the key up as in- 
dicated by the dotted lines in the right- 
hand detail, which is done after the key 
is in the correct position to permit its 
removal. It will be found handy to have 
a couple of tools of the bevel-end type, so 
that one can he used to hold the key while 
the other is inserted for a new hite. With 
some types of locks, there is enough space 
for the hook-end toot to he slipped under 
the first notch of the key, after which the 
key is merely pulled out. Before using the 
tools, one should he sure that the lock is 
against the stop on either side. It has 
been found that over 90 per cent of auto- 
lock trouble is caused by oil gumming or 
by paint and varnish being inadvertently 
dropped on the lock. Never apply oil to 
the lock, but lubricate it with powdered 
graphite or with a mixture of graphite 
and lire talc in equal parts. Gasoline 
poured into the lock will help to clean out 



Broken Keys in Auto Lock* Can. Be Removed with 
the Aid of These Tool* 

gummed oil— -E, M. Spooner, Hartford, 
Connecticut, 



Automatic ‘‘Swing-In' 5 for the Hand Hoist 
Convenient for Single Worker 

Often the only available method of rais- 
ing bags of material to an upper floor is by 
means of a pulley and rope. The objec- 
tion to this method is that the bags must 
he swung in and landed on the floor be- 
fore taking them off the hook. When a 
man must hoist the bags and unload them 
alone, ihe automatic swing-in shown will 
he found convenient. A 12-in, plank is 
fastened to the unloading platform and 
another length is hinged to it as indicated. 
An upright piece is fastened on at right 
angles, being securely braced to the sta- 
tionary plank, and two inclosed pulleys are 
mounted, one on top of the upright and 
the other on the end of the hinged plank* 
The rope is passed over the pulleys and a 
ball weight is used just above the hook* 
The operator pulls on the rope in the us^ 
ual way to raise the bag but. when the 
hall weight strikes the pulley on the 
hinged plank, the plank is also raised and 
swung over !o the position indicated by 
the dotted lines, depositing the load safclv 
on the floor without the least trouble. 
— Harry Moore. Montreal, Can. 


®A little kerosene, poured into a box 
before running in the babbitt, w ill prevent 
the explosion that sometimes occurs. 
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Worlc of Punch- Press Operator Made Easier by This 
Adjustable Tab]-e Attached to Truck 

Adjustable Table fo r the Punch Press 

A truck having an adjustable table helps 
to promote efficiency and reduce fatigue 
of punch-press operators, 'File table, 
which is made of wood, is attached to two 
pipes arranged to slide within two other 
pipes fastened to the truck by means of 
floor flanges. A series of holes in both 
sets of pipes enables the operator to adjust 
tile table to the desired height. The stock 
to he punched is placer! on the table, and 
when one batch has been used, the opera- 
tor simply picks up another batch from 
(he truck and places it on the table,— A. 
Mathieu* Chicago* 111, 


A Tip for Draftsmen 

When the surface of a drawing hoard 
becomes badly scarred from thumbtack 
holes, the surface can be restored by cover- 
ing the hoard with “battleship" linoleum. 
Tins is very thick linoleum, that comes 
usually in plain colors, gray, brown or 
green, and offers a very good drawing 
surface. Furthermore, it can be washed 
with soap and water without injury or 
"raising the grain. 11 In addition, when a 
thumbtack is withdrawn, the hole closes 


tightly and leaves no mark. It is best to 
fasten the linoleum to the board with hot 
glue, 3>ut small-headed tacks at the cor- 
ners also will hold it securely* 


Micrometer Collar Enables Correct 
Setting of Dividers 

To insure accuracy on many -classes of 
work, dividers should be set to decimal 
readings, but, in the absence of any proper 
tool for (bis purpose, most mechanics re- 
sort to a scale, and set the divider points 
as nearly as possible to the correct meas- 
urement, It is easy to obtain an accurate 
reading, however, which involves no 
guesswork, by using the graduations on 
a micrometer and by adapting a collar, as 
shown in the photo and drawing. Upon 
examining a micrometer* It will be found 
that the edge of the thimble Is about Ku 
in. larger than the sleeve* A collar is 
made to be slipped on the sleeve, of such 
thickness that the outside surface will 
come flush with that of the thimble* and 
it should be slightly less in width than the 
distance from the frame to the zero mark 
on the sleeve so that it can be slipped out 
of the way when not needed* as shown 
by the dotted lines. To assemble the col- 
lar, screw out the thimble entirely and slip 
the collar on 
the sleeve. 

Then, suppos- 
ing that the 
dividers are to 
he set .865 in. 
apart, turn 
the thimble to 
this reading, 
slide the col- 
lar up to touch 
it and set one 
leg of the di- 
viders at the 
zero mark and 
the other tn 
the line 
formed by the 
edges of the 
collar ami 
thimble. The 
collar p ro - 
vides a non- 
slip mark for the dividers ,—IIarry Moore, 
Hamilton* Can. 
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Tamping Explosives 

Metal tools of any kind should never 
lie used for tamping explosives in bore 
holes, or to press the charge into place, 
even in soft ground, as there is always 
the danger of striking a pebble, which 
might produce a spark sufficient to ignite 
the charge. For loading and tamping, 
use a wooden stick: for shallow work, an 
old broom handle is ideal; for deep holes, 
a straight sapling can be used to advan- 
tage. For tamping horizontal holes, 
where a heavy stick of oak or hickory 
would lie difficult to manipulate, one of 
light wood, such as pine or bamboo, i> 
desirable. Bamboo fishing poles make 
ideal tamping sticks under these condi- 
tions. it is positively dangerous for a 
powerful man to ram a charge of high 
explosives into a bore hole wilh a heavy 
stick, even if it is made of wood, In 
deep holes, a very long, cumbersome 
lamping stick would lie necessary, so a 
block is used in holes that are vertical, or 
nearly so. This consists of a round piece 
of wood, from 3 to 6 ft, long and a little 
smaller in diameter than the hole. A 
rope is attached to the center of one end, 
by boring a hole diagonally from the cen- 
ter out through the side, countersinking 
the hole on the ^ide, then threading the 
rope through the hole from the end. knot- 
ting it and pulling it hack, so that the 
knot is drawn into the countersink and 
does not interfere with the sliding of the 
block in the hole* The block should be 
made of hardwood, to resist wear no 
metal parts should be used, and it should 
not be too heavy. It is operated by rais- 
ing it 1 or 2 ft. and allowing it to drop on 
the stemming. The 
block is pulled out 
when fresh stem- 
ming is dropped in. 


Cw hen cutting ir- 
regular shapes of 
labels, etc,, place 
the paper on straw- 
hoard or hook bind- 
ers' board, and by 
moving the hoard 
carefully no back 
gauge will be re- 
quired. 



ExErciser for Pcnned-Up Stocli Rcatmblt-S Small 
MttryGd’Round 


“Merry-Go-Round*' Exercises Stock 

For exercising penned-up stock, a 
western farmer built the “merry-go- 
round" shown in the drawing. It con- 
sists of a 10-ft. length of straight-grained 
2 by 4-in, stock, set on a pivot on a suit- 
able post ; on each end a canvas sack, 
tilled with sawdust, was suspended. The 
animals push the sacks without danger of 
injury. Young colts and calves have been 
observed spending several hours at play 
in this way. — Ik W, Fickle. Seattle, Wash. 


Pit Substituted for Loading Platform 

When it was found impossible to build 
a loading platform at a small factory, a pit 

was substituted. It 

was built fit con- 
crete and has large 
wooden bumpers. 
Trucks back into 
the pit, which is lo- 
cated next to the 
receiving room, and 
the load Is removed 
from the hack. The 
truck floor comes 
about level with the 
ground, making it 
easy to transfer the 
heavy material. 



Inclined Pit Has Proved a Good Substitute for Loading 
Platform 



526 


P 0 p U L A ll M E C HA N I C S 


Storage Bins from Empty Cans 


Empty powder cans or similar con- 
tainers make convenient bins for storage- 
purposes. Half of the head of each can 



Stack of Metal Cans with Covera Partly Removed, Pro- 
vides Storage Space for Parts 


is cut away at one end and the cans arc 
then stacked as shown in the photo. In 
this way as many bins as required can be 
provided quickly and removed when no 
longer needed. By keeping the cans 
painted, they look neat, and, if desired, 
labels may be used to designate the kind 
of material stored in each. 


Aircraft Streamlining 

Proper streamlining is an important fac- 
tor in the construction of all types of air- 
craft, and modern builders spare no ex- 
pense in streamlining their products as 
perfectly as possible in order to obtain 
better performance. Stock airplanes to 
he down in a race arc sometimes 
“souped up*’ by covering all fittings and 
small projections with putty so as to pre- 
sent as little resisting surface as possible 
to the air stream, This system obviously 
has its limitations, because putty will not 
adhere to a large surface and, if used too 
generously, will add materially to the 
weight of the airplane. For the amateur 
racer or airplane builder who does not 
possess the money or equipment required 
to fit his ship with the latest in sheet- 
metal streamlining, an excellent material 
for this purpose may he prepared as fol- 
lows: Mix sawdust and ordinary wing- 
fabric dope in the proper quantities to 
give the resulting mass the consistency 


of putty, (Fabric dope may be procured 
in unlimited quantities at any airport.) 
Apply the material, by hand, to the part 
to he streamlined and mold as nearly as 
possible Into the desired shape, The 
material dries very quickly and will be 
quite hard in a couple of hours. It may 
then be dressed down as desired with a 
wood hie. If a really factorylike job is 
wanted, the part may be further dressed 
by adding several coats of dope mixed 
with very fine wood powder, such as may 
he procured from wood -grinding wheels 
in any woodworking shop. Pigment may 
be added if color is desired. Besides be- 
ing easily molded to any shape desired, 
this material is light in weight, has a 
smooth hard surface and adheres tena- 
ciously to any part to which it is applied. 
— Lieut. W. fL Wolfinbarger, Langley 
Field, Virginia, 


Handy Stand for Repair Shops 

For welding and other repairs on auto 
engines, a western repair shop finds the 
movable stand shown in the photo of 
considerable utility. It consists of a 3-ft. 
welded triangular frame of 3-in, angle 
iron, with spacing crossbars of pipe 
welded In at the bottom. Each section 
of pipe is 2 ft. long, and those at one side 
of the stand slip into those at the other 
side and fasten with setscrews in a welded 
projection at the end of the outer sec- 
tion, This arrangement allows the stand 
to he adjusted to any necessary width. 
At the top, a 6-in, circular plate of steel, 
in. thick, is welded in at each side of 
the frame, A similar plate is welded to 



Homemade Adjustable Stand for Holding Auto En- 
gines to Be Repaired 
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each of two horizontal 3- in. angles, and by 
means of a stud through each pair of 
plate;?, the engine tn ay be tipped, and 
locked in any desired position, A short 
block of pi-ifl- steel is welded between 
the inside disk and the top edge of the 
angles to make the latter rigid, and £4 -in. 
holes in both vertical and horizontal 
flanges of the angles permit an engine to 
he set up on the stand merely by fasten- 
ing it w ith a bolt at each corner. 


Self-Alining Stamp Holder 

Steel stamps, either letters or figures, 
are confusing when, they arc not straight 
in the holder, as a M 5," for instance, looks 
much like a '\3’ h when turned around. It 
is handy to have the stamps all straight 
and facing the user, hut it is not to be 
expected that everyone in the shop will 
put them back in that position. How- 
ever* the holder illustrated will auto- 
matically take care or this. Tt is made 
from a square block of hardwood, drilled 
lo receive the stamps and faced with a 
piece of sheet metal attached with screws, 

the top po r- 
t i q n of t h c 
block being cut 
oft' at a bevel. 
Each stamp has 
a pin driven into 
the side near 
one end. so that 
when the pin 
points toward 
the front of the 
block, the letter 
on the stamp 
will he easily recognized. Naturally, 
when a stamp is inserted into the holder, 
the pin slides around on the beveled sur- 
face until it points toward the front as 
shown, and the letters all face the user. — 
Harry Moore, Montreal, Can. 


Run-Up Blocks for the Airplane 

For use when warming or “running up“ 
an airplane motor, the blocks shown in 
the illustration will be found convenient. 
1 bey are made of heavy-gauge steel tub- 
ing, welded together in the form of a six- 
point star. It has been found that the 
most efficient size for universal u>e is 
a length of 5*4 in, for each leg. Blocks 



These Run-Up Blocks Are Mado of Steel Tubing urnd 
Win Not jam or Slip 


of this type have been In use at the Den- 
ver municipal airport for six months and 
have been found to hold any pair of 
wheels regardless ol' tire size. They can 
be used on either dirt or concrete sur- 
faces, will not jam after the motor has 
been run up, and will not slip even on ice. 
— L T 1), Richards, Denver, Colo* 

Keeping Track of Drafting Triangles 

In order to avoid misplacing drafting 
triangles, one engineer, who had occasion 
to carry them with him for use in field 
work, solved 
the problem 
by drilling 
holes in them 
so that they 
would fit the 

fasteners of a 

1 o o se-1 eaf 
note book as 
illustrated. 

This method 
is especially recommended to those who 
have to carry their equipment around 
with them. — Edward H. Flail arty, Parco, 
Wyoming, 


®Whcn brushing chips and dirt from a 
machine, he careful to keep them from 
falling into journals or parts where they 
will cause injury. 


Ck 
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Small Emery Grinder for Home Shop 
Made from Odds and Ends 

One of the most useful tool* hi the 
writer's little shop is a small motor-driven 
emery grinder that was made up mostly 



Small Belt-Driven Grinder Especially Designed lor 
the Home Workshop 

from odds and ends around the place. 
It is the outcome of a good deal of ex- 
perimenting, At first thought it would 
seem much better to mount the grinder 
directly on the motor shaft, as is often 
done, hut this placed the wheel in a rather 
awkward position for many grinding jobs, 
and the dust gets into the motor bearings, 
causing considerable wear. Besides, the 
weight and vibration of the wheel also 
damaged the bearings, which had to be 
renewed as a consequence. The motor is 
a small one of the high-speed type. Run- 
ning free, it will turn about 8,000 r.p.m., 
but driving the wheel, it is held down to 
about 4,000, It drives the wheel by means 
of a Tju-im steel- wire belt. A leather belt 
small enough for the job could not he 
made to do the work at the high speed 
required. The driven pulley is 25 per cent 
larger than the driver; both are turned 
from brass and arc deeply grooved. The 
enlerv wheel, 4 in, in diameter, is mounted 
on a 4^-iu, tool-steel shaft and fitted with 
the greatest care into a very long bearing 
in a cast-iron bracket, which was found in 
the junk box. Lubrication being of vital 
importance, special provision was made 


for automatic oiling. At the middle oi 
the length of the bracket, a ^-in. hole 
was drilled down from the top, the drill 
passing through the shaft hole and going 
}/± in. into the iron below' it. Both holes, 
above and below the shaft, were then 
packed with felt. The hole at the top 
was dosed bv fitting a swinging cover of 
sheet brass. With this arrangement, a 
H ngle soaking of oil will last for a long 
time, and there is no excess or leakage. 
At the same time the upper piece of felt 
keeps stray dust out of the bearing. 
Equally important is the sealing of the 
ends of the bearing against leakage of 
oil and intrusion of dust. The ends of the 
bracket are true and square with the hole 
for the shaft. Excessive end play of the 
shaft is prevented by the driving pulley at 
one end anti a large collar on the shaft at 
the other. In the inner faces of both 
pulley and collar, deep annular grooves are 
turned to receive thick felt washers. When 
the pulley is so adjusted that the shaft has 
just the least amount of endplay, the felt 
washers are lightly compressed against 
the end faces of the bracket, making a 
tight seal. After a year s use, the bearing 
shows no signs of dust cutting or ab- 
normal wear. The tool rest is simply a 
piece of cold- rolled steel recessed to Eit 
the wheel and supported on a single pillar 
of brass tubing through which a bolt runs 
into the baseboard. A tightly covered 
switch, placed between the motor and the 
wheel, completes the outfit. The tool is 
not suitable for heavy work, but is ideal 
for grinding small lathe tools an t other 
stuff within its capacity. It can be moved 
to any convenient part of the bench and 
pushed back out of the way when it is no 
longer needed. — Howard Greene, Wash- 
ington, D, C. 


Helps for Home and Shop 

YOU CAN MAKE IT— One hundred illustrated arti- 
cles K e LI in k how to make toys, Furniture and dosem* of 
other things from, old bosses and odd pieces oi lumber. 
Price len Cents. 

POPULAR WOODTUENING- Especially written 
for the amateur. thi$ book should be in Lise bit oi every 
home workshop owner Price Twenty ■ Five Cents. 

MODERN HOME INTERIORS— Crammed Full of 
siipfrcstiors fnr the home owner who Sikes to make hi* 
own built-in conveniences* . , Price Ten Cents. 

D^ler any «i the above From The T .Ebrarian, Popular 
Mechanic* Magazine, 20H E. Ontario St., Chicago, in- 
closing the proper amount in stamps or coin. 
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— — — “Yankee” Tool Hook, Fre* — 

NORTH BROS. MFC. CO., l.ehl&h Avenue, Philadelphia, U. S. A, 


Scnfi undergleneB free UtfOk, flhowlbtf "YaSiiiBe" Tools In nasn; Ratchet Breast, Hand and Chain 
Trills, Autornutlo |!eric>« UrilLt, Itutchet Tn|> IVrenflitM, Automatic Fuah Infill, muj 

ltatehet, Scrcw-drlvera. Ratchet Bit isr&o&s, Etc. 


N amt. , . , , F . . 


Address , 


(pm) 


“Yankee” 
balance and 
comfort grip 

give you perfect control and make 
screw-driving jobs easier* Every 
"Yankee” blade is twice tested by 
"Yankee” toolmakers. Every blade t 
mind you — so that the blade in the 
very “Yankee” Screw-driver you 
get won’t twist, crack, break, or 
bend on the edge* And the blade 
can t be loosened in the handle by any 
use or abuse. Sold and guaranteed 
by your tool dealer. Ask for — 

“Yankee” Plain Screw-drivers 

A'fi 0/1 Standard Styles Fifteen nizee, l 1 *' 
lo 30' hladF-i. ['rice for S' blade, 50c ; 
6', jjc; 7'. (ifiij' ft', 'Sc; 10', 93u, Fie. 

V n QS Cabinet Style; tilevcn Kiz™, 2 hi' to 

nUt ya 15 hr blades, 4# blade, 40*; S }i\ 

4S*; 50e; 7^3*. ft&e; S}-^', 63c. Elc. 


tools 


Make Better Mechanics 
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5 days’ 

driving trial 



Drive the car you 
buy five days . . , 
then decide! 


**Can l return it •within five days? 

“Yes, the Studebaker Pledge provides 
five days* driving trial for every buyer. 

"OlVE days on the road will tell you far more 
^ about the used car you buy than a five- minute 
demonstration. You test the Car under the 
actual conditions it will meet in serving you. 
If it does not satisfy you, you may return the 
car and apply your payment on any car— new 
ot used — in your Studebaker dealer's stock. 
This is one of the provisions of the famous 
Studebaker Pledge, recognized "everywhere as 
the fairest, squarest used car sales policy. 

More than 15 0,000 thrifty motorists bought 
Pledge-backed used cars last year. They bought 
because they wanted Studebaker Pledge pro- 
tect* on —and because a good used car is always 
a better buy than a cheap car bought new. 

STUDEBAKER 

Builder of Champions 


Most Pledge-backed cars have been thor- 
oughly reconditioned before being offered 
for sale — certified cars ca rry a 30-day guarantee. 
Every PI edge- backed car has Its lowest price 
marked in plain figures-— no codes. 

See your Studebaker dealer first when you 
buy a used car— get the full protection of this 
famous Studebaker Pledge! 


INVEST 2c 



OU MAY SAVE $200 

now for your copy of this 
instructive booklet. 
Died Car" — it 
much as $2 DO on 
buy, Mali the 


THE STUDEBAKER CORP. OF AMERICA 
Dw, lyj. South Bend. Indiana 
Flense send me cupy of "How to Jud^e u Used Car." 

Ham* - — — 

Jfrwf-,— - 


City 


State 
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Masonite 
protection 
costs you nothing 


T hese days there's no valid reason for modern homes being stuffy 
in summer, cold in winter, or damp and chilly at any time. Heat, 
cold and moisture can be controlled . * * kept where they belong. 
by MasoniteStructural Insulation You con h aveconstant home comfort 
Today Masonite is essential in well-built homes. Its use is a wise 
investment, in new building or remodeli ng, whether your plans are mod- 
est or pretentious. Masonite comfort really costs yon nothing, be- 
am s e N lasonite pays for i tael f by replaci n g ot I ler b ui Id i rig ma I e ri ah* 
by reducing fuel bills and by i ncreas i ng the re-sa te value ofyo u r ho me. 

Masonite resists heat* cold and moisture when used as sheathing 
for walls and roofs; makes sound-reel sting; partitions and ceilings; 
builds extra rooms. As n plaster base* Masonite Insulating Lath 
produces a fine, smooth finish, and eliminates streaks. 

Carpenters and home mechanics like the easy workability of this 
sturdy wood board. Buy it at leading lumber dealers; you can learn 
of its many uses in the Masonite booklet. Send for a copy; no cost. 

MASONITE CORPORATION, 111 W. Washington Street, Chicago 

a s o n i t e 

STRUCTURAL INSULATION ■ INSULATING t-ATH 
PfttSDWOOD - LtUARTRUO ARD 


f t? ,10 yH 

Mctnmiiti- V 

ixfulatrd I 
fidIKMI i uift W ■ 

' TkcKcyatik 1 

Treuhaft Co.f 

* QmdunsL f n- 

fctior iJr.lt 1 

^ ■ .1 bti&u} 


W, E. Roievear residence, flitmiitgham, Mich, Mason a* 
fheaihiAg and stucco bft-ie, Architect, Cl nit IF, D&chyi 
builder^ Brooch Hem/rUiLtr 


One tifitpeiitjryjuu? Pii tiKurfih 
homf ;.t built for Chart iers 
Jteatty Ch, ^ Hey Building 


In this Mentor, Ohio, home, 
designed untl&uiit by It. ,\f. 
Co* i? Cn„ added 

little to the tost. 


Made Better a t Less Cast with Masonite Presdwootl 

Manufacturers of a wide array of articles are building stronger, more 
durable product*, and at less cost* with Masonite Presdwood- This 
smooth, grainle&s wood board will not crack, splinter or warp, Resists 
heat, cold and moisture. Easy to work with. Home mechanics also 
find many Uses for it. Get the Presdwood, booklet. Check Coupon. 


5F; J9.I0. M.C.. 

MAS f > NTTE COM PO RATION, Ortvi . L-9 

lit Vi . U lulling tun .Si,, Chi, ni:n, J I L r 
Pl'l'aac 5-Jvl nt*, fr— . tb« ■ [rrrv uf SrlaBAtiilr 1 !, 
pi'timf. 

Sllwf.,. lrr ^ 

City, State 

j irint-irmi'lin VEn'"r.i!-' ProflilKWrich^tklirit!' 
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Would You Believe It! 



If ft: Shows two blocks 
of Rcxk Mapti tepa&tfi 
together. 


Nor just one test, but many' 

tests. Over and over we’ve tried 
to break LePage's joints in rock 
maple on the Olsen Shear Testing 
Machine.You know what tough 
stuff rock maple is. But it's the 
rock maple that always gives. 
What a test fot LePage's strength 
that isi 


Tests Show LePage’s Glue 

Is Stronger than Rock Maple 


Kit; hi: Shows Rock 
Ala pie ripped apart 
under strain ofJOOO 
lbs r per square inth 
but joint made with 
LxPa%e ’sstiUperfeci! 


under a. pressure of 3000 pounds 
per square inch. 

LePage T s Glue (Liquid, Hard or 
Waterproof) stands pressure of 
3000 lbs, per sq. im Stronger 
than the fibers of the wood it 
joins. Every batch is tested* 

Any cabinet maker will tell you 
your finished work is as good as 
the strength and permanency of 
its joints. Use LePage's and be 
assured of immense and lasting 
strength* 


You See This Can 
Wherever You Go 

Carpenter Shops 
Cabinet Makers 


Look at the illustration above, 
taken from actual photographs. 
It wasn’t the LePage's joint that 
gave way, It was the fibers of the 
rock maple that were ripped apart 


| E DAGES 

L fCLUE 




WHATEVER KlHO OF GLUE YOU NEED 


HAKES IT I 


IE PAGE’S K¥.W 
WATERPROOF GLUE 

For miking joints that 
miiii stand the weather, 
ust Lc; Page’s Waterproof 

Glue. Now available in 
convenient packages for 
home use. 


LEPAGE'S LIQUID 
GLUE 

Always ready for im- 
mediate use. No bother 
of preparation. Easier to 
work with because if sets 
slowly enough to iiive 
you pic- my of lime to ad* 
just joints. 


LEPAGE'S TESTED 
HARD GLUE 

If you prefer to use 3 
h a r delue ask forLe Page's 
Tested Hard Glue, Test- 
ed for uniform quality. 
No experimenting with 

each new lot TO see how 
much water to add, or 
how long to cook. 


G ol f Pro 1 S Bench 
Manual Training Schools 
Upholstery Shops 
In House Under Const rued on 
Everywhere I 



You Can Make This 


Spa ni$h G all eon Yourself 

LePage's Job Plan No, 26 shows 
how. Price complete only 10 cents. 
Order direct. Send 10 cents in coin 
or stamps. Specify Job Plan No. 26. 
Address: LePage's Craft League, 
763 Esses Ave., Gloucester, Mass. 
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IT ROARED AN ECHO TO THE 
THUNDER OF MANILA BAY 



Above; o cTose-up of a Hoe Press, Boston Transcript. Left: 
Sforreft Gear Tooih Verier Caliper No. 455, a precision tool 
used in making gears, Sfarrett Dividers Nq„ 92 and Starrett 
Micrometer No. 435, Iwp splendid tqpls that belong in every 
kir. .Below- Hie coupon. It will bring your free copy of 
Starrett Catalog Npu 25 "AP", 5e«d if in. 


THE L 5. STARRETT COMPANY 
athoj,, Massachusetts 

Please nerd me Stprrett Cato log No, 25 “AP"* 


A year old when It ground off the new; of 
Dewey' i victory, the press qtthe rig hi has roar- 
ed through it* weekly quota of 250,0GQ papers 
Yfirhaut a single serious inter ruphon ■since 1897, 
Over 100,000 miles of paper hove raced 
through its rolls. 


Working at terrific speed, with terrific pressures, 
the machines in the press rooms of the great 
doilies ore massive — bulky as brute locomo- 
tives, Their mass hides the real secret of their 
operation— perfect riming,, perfect alignment, 
perfect precision of every smallest port. At 
sixty ihousand on hour, the speed of the new- 
est presses, the (lightest erro-r in adjustment or 
Construction brings instant havOC ™0 break of 
the flying, fragile sheet and a costly delay in 
getting the edition on the street. 


The performance of presses, like the perform- 
ance of any complex machine which serves this 
speeding age. Is a matter of scrupulous pre- 
cision — precision that can come onEy from the 
finest precision tools, tools like Starr efts. 


Your hand?, at your doily work, or in your 
home shop, will be more adroit, mo-re precise 
if they work with Starred Tools — the tool > 
give precision to giont machines, 
will bring the new Storrett Catalog Na. 25‘AP - 
illustrating and describing over 2500 Storrett 
Toots for wood ond metal working. 



Slain 



4103 
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Stories of Stars who were not “Born** but u Made. H No. 7 


70,000 watched him 

win this game 


yet he never held a football before he came to college 


70,000 spectators — fourrh down — 60 yards ro go — only a few 
minutes left to play — a championship team six points behind 
— sifjuilj! 

The ball is snapped. Suddenly the left end darts out and 
tears like mad across and down the held . „ . ten * * , twenty 
„ . , thirty yards . . * then he turns and, still on a dead run, 
gathers in a long pass and dashes across the goal line. 

Sounds like story-book stuff, doesn't it? It isn’t. It really 
happened only a few- years ago. And the star end who caught 
that pass had never played football before he came to college. 

There arc cases like this in every college and in every sport. 
The sharp eyes of college coaches are constantly on the look- 
out for men who, though inexperienced, have the makings 
of star players. 

If you "look good to a coach, if doesn’t matter at all what 
your past record has been. One of the most important secrets 
of "looking good” is foetu'vrk, Learn to handle your feet. 

Star players train themselves in footwork. You will find 
them taking a hundred and one kinds of exercise that help 
them develop swift, sure foot-action. And— notice this— 
more of them wear Keels than any other shoe. 

There are three big reasons for Keds" superiority, (l) Keds 
have a "Fekcx" jnsote that keeps your feet cool and com- 
fortable- (2) Keds have canvas tops that are light hut 
strong. (3) Keds’ safety soles. They take hold like four- 
wheel brakes and absorb all the shocks of sudden stopping 
and starting. 

Keds will help you to ’Took good,” 

The best shoe dealers in town carry Keds. Ask for Keds by 
name. They are not Keds unless the name "Keds” is on the 
shoe. Choose the style and the price that suit you best. 


The Dog 
Contest 
Winners l 



The names of the 5 50 winners in the 
Keds kssay Contest wil3 be announce*} 
on pasters- displayed in Keds stores about 
October l. 


Go IQ the Keds dealer from whom you 
secured your entry blank. He will have 
a. complete list of all prij e-win nets and 
will tell you whether or nor you have 
won one of the 50 pcdjfifeed wile- haired 
fos terriers- or one of the 4ao pairs ot" Keds. 

Do not write the Keds Contest Edirof . 
The flames of the prize-winner? will be 
;m fJOUilCed mfy ihr pnsltrs displayed by 
Ktrdi dealefi. However, on or about 
Sept, IK the Keds Contest Editor will 
stud a personal Jetrer of congratulations 
to every boy and girl who has WOJ1 a priit. 


Footwork builds stars 


Kurils 


Kit. ■- MT, CJ r f , 


United Stales 



Rubber Company 


Keds sell f c»r Sl.Ott, SI .25, Si. 50, $1.75, und up to &4.00, The mure 
you pay* the more you fiet — but full value whatever you spend 



Keds “Sprinter 0 

Utfi A i i«d rum-priced Keds with 
s 1 1 -i ta n uppers. ‘'SptnueT" bas a 
lan moulded sole of a distinctive 
design that makes for lore foot- 
work. 


Keds “Mercury" 

( risrAf '' A fijiht. Serviceable Keds. 
This nr. ode rarely priced shoehai up- 
pers o [ Cither wh ] IC or br o-w n dut k, 
trimmed with black. The sole is 
am bet -colored w Uh crepe It nu r J i rig- 
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POWERFUL 
LITTLE ^ DROPS 


A. GALLON of Ethyl Gasoline 
contains only about a teaspoon- 
ful of Ethyl fluid- Yet these few 
drops change the action of the 
fuel entirely' when Jt gets inside 
the cylinder. 

Ethyl fluid is a governor of 
combustion. With increased 
compression, the gasoline tends 
to bum abnormally and the en- 
gine "knocks . 7 Ethyl fluid regu- 
lates the combustion so that 
instead of a sharp irregular 
explosion that slaps the piston 
downward, Ethyl Gasoline burns 
with slow ly gathering force that 
develops a powerful thrust. 

That’s why Ethyl Gasoline 
gives so much more power, 
i hat's why it develops the maxi- 


Thc it r sive ingredient used in Ethyl 
jhiid is hr ad. 





6 

6 



mum efficiency of the new high- 
compression motors. That’s why 
it stops t? knocking” and gets ad- 
ditional power out of every car. 

just a few drops of Ethyl fluid, 
but they are powerful drops. 
Try Ethyl- Try it on hills, in 
traffic, under the most trying 
driving conditions. Ethyl will 
improve the performance of your 
car, whatever its size, type or age. 
Fill up with Ethyl at any pump 
bearing the emblem shown be- 
low. Ethyl Gasoline Corpora- 
tion, Chrysler Building, New 
York City. 




WJwFevrr V'u[ drive — vhaCevrr 
Ibr juE comj'£Luv% tumt or bran L 
ftswclntcd with ic — > in; pump 
krStfJttjg I tie K ( h > ! rrtiblim repre- 
sents quality gasoline uf htgfe 
a n t i-jd n k TiKLhK. 


© E, n, C. T 930 



COOD 

k 

k ethyl 

, — , ETHYL 



CASOLINE 

^ i 

Q FLUID 

1=1 GASOLINE 
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Why 86% of you 
say “O. K.” 


G ENTLEMEN : No product wins first place with- 
out good cause. So when we tell you that 
Palmolive Shaving Cream Is ihe fastest selling shav- 
ing cream In the world — it is only another way of 
describing its superiority. 

Our 68-year-okf laboratories asked 1000 men to 
dictate the effects a shaving cream should have. 
Time and again formulas failed to do what vve de- 
manded. Then the 130th formula brought success. 

A shaving cream, made on the principles of an 
olive oil soup, overcame the prime objections men 
had to old-fash ioned methods. 

Won't you at least give us the opportunity of con- 
vincing you? Please mail the coupon. 


PALMOLIVE RADTO HOUR — Bioadtam every 
nigJu--*v«r WEAF fltui 39 sst^unns uis-siCiiftedl with Hie National 
Broadcasting Company, 5965 



7 SHAVES FREE 

and ti can of Palmolive After Shaving I ale 

Sim My insert your name and address and mail to Pal mo I ive, Dept, 
JM- ti-3 1 , P„ O, Box 375 Central Post Qifiue, New York City. 



(Please prim: yuurnifiit and address} 



WOU FYYAK MICROSCOPE 


$ 16.50 

S OLVE the mysteries of insect, plant 
&nd mineral life with the WolEenaik 
Microscope. Reveal to yourself l ho 
beauties of nature hidden from the 
unaided eye. One of these fine micro- 
scopes should belong to every student, 
dentist, physician, or scientist and 
should he part of the eriulpment of 
home:, office, school, or laboratory, J£ 

(fivtn o rtiitpe Of mfiimifiratrnnx /mnt J(?fl 
to £50 din meters m steps of ?>, Elabo- 
rately finished tilling stanrl. nickel trim, 
plush lined ease. prepared slide, com- 
plete instructions. Ask your dealer, or, 
we will send you one postpaid. .V tmeif 
imrk avarnntee, Tjjwor powered Wollen- 
sak models S2.59 to fS.SO, Catalog free, 

WOLLENSAK OPTICAL COMPANY 
ftfi-8 Hudson Avenue Rochester, N,Y, 


Make Year FORD Into The “ACE” 



SET RIUV FDR WfllMfi - BUILD YOUR ICTHOW- 

i li'nr IH'ji n'lirj.T...' . .,'liCH ■ - ■ r.-:Lt ft CD-I-. K V T 

Era -I Kuc ILIBBIKC! patrt tit* Hikmi und PI-; rn iJiMi-'iitHJH *: 

Tkiw jr-.i. i.Ln, , y cmiTPFt j-nvir Ford 

il-Eii lri> FflSl, tMHr, SBSrt-Ci.1 r.p 
f liilu -itiri* h^TF duw wHIi f #r-, 

U.ni»d jHDiTj-ixl^. No r«yt f« 
]:i S lip lliii r*r. .Siy ki-F ’■iM.dL-rl l 

4-p-)i n-f fit, Ar-.di SOi Cupp, fit 

■rtlrtl ;-\rie ■■,< Mpvfl fu< u>.4 •.* ■Hh". 

0-! Of ifc^irt-lTl'rr , ||rtri «flf JRjrff-Fr,i /•, . 

13 m *p— "RKO” Sk»r ''Si J j..” 

J1P-IIIH.II LJ-5J tr.i i.j, JVipj. U (K lift -.'i.f n-a • 

Rldine Stjt ir'J ij),r*FH ruouT 

* — JT0IP a-d ft* • ml 

KUEMpet CdWPflNY, £24 K tie impel Bid g.,GUTTEHB£RG .IOWA 



;EE BOOK Sim v, :■ Jin ■ \ VO t Can Make S i 1 1 e 

■I j , 1 ip 1 t Clocks Riiflht flt Home 

IdiuK Mjlilnsf. M n , inH ,ir, ,.r n, pk.iL *<l H j= etuiO*. Wa 

ft* lit JlfQFfJtQ I It nil I. . iij, - 1 ■ 1 - rUiii> jmtip. Wiitfc* T t.Mi 

I. ai«M dtLhili, H[i.; L-Lbrt- with ,■ i. mn all prim. M*kC 

pTtm cd ;iior«- tu p-r u^iuKpIf firriK Cnrlk-i- <m 1&-11 vr 4 l 
ni'Dt*. for AEnllttl, H-hh;u, Qrt nriliV,K«-f '■ ki. 

Wri«e NOW ioi VVrit. I« .Tji^rlal MLut rjini OiTpiT, 1 ULL: 

cnprl Cnidac. 

AMERICAN CfllME CLOCK C0A1PANY 

1GT0-B Rnllnr r St Philatfrlplila. P®, 




Fly tJic: 

ISE^ 

IDEA!, 

“ROBEN” 

Gdeu true till II 
Chi l lit 

w lngSpmi.24 in. ; Weight 7 1 i rtE. AbC&Uliru1 di Jol>" anflfl wori^rful 
oyer. DetnnimiAble, adjnistahie whip:-, tntha [iTiitneElcr, Jarfff' laml- 
ifLK wher-lji, dummy Inuptor.trEiiuoruioiifl pqtreT turloQtf, (&yt 1] inti la. 

Ouiajtr Lnrtton ts eaa y, qtucJs. An it your dealeror order direct rrcuttua. 

Ifi- L'lIiuJ^v JLfouWj 11 nd ^sjiplut lie 


3 '° 


IDEAL AEROPLANE & SUPPLY CO., Inc. 

26 W«t Hth Street New York City 
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u,ooo,ooo shoppers 
know where to find the 

LOWEST PRICES 
IN IO YEARS. . . 




SEARS ROEBUCKS CO 


SEND FOR THIS FREE BOOK 

This new catalog, ivrffi if,s pages of new merchant 

di$e t alt at The lowest prices in ten years, is yours for 
ffie asking. Whether yon intend buying from Sears or 
nof r yon will want this book to know what prices yon 
should pay. Yon do not obligate yourself in any way in 
lifting in the coupon. The book is free. Send today. 


Sears, Roebuck ancf Co. — The 
World's Largest Store — presents 
thenew" Thrift Book ofa Nation." 
From cover to cover it tells a 
Story of value without precedent. 

LunrMf Ffkef ifn l'P Yews is not 4 * login, 
Jt it a promise, And lowest priors are 
here courted with the most advanced 
merchandise to be offered this season. 

Smart Style at a Low Cost 

If you are Interested in wearing appateF, 
you will Find this new catalog abreast of 
!hr times. Not alone tK<sl r but you wiFI 
learn Sears -Roebuck buys For less and seEh 
for less, Vou and your family can have 
more and better clothing If you Will use 
this Thrift Bock. 

Economy for Your Home 

Here we have exerted the Full force of 
our buying ahd engineering ability to 
bring you all oF the better things for the 
home at prices we alone can offer. 

When ever you ore going to buy For your 
home, look in your Scats catalog First. 

46,000 Articles, Every On? 
Bargain Priced“The Largest 
Variety of Merchandise 
Offered by Any Store 

Whatever you want for yourself,, your 
family, your home your car, youf shop, 
your farm, will be found here in this new 
'I -Sri ft Book of a Nation" for Fall and 
Winter, 1930-31 . 

Use it often. Compare prices. Compare 
quality Re member, we guarantee satisfac- 
tion and wc guarantee a saving— on every 
purchase. 


SEARS, ROEBUCK AND CO. 

Chicago, PhjladetpflEa. Barton, Minnupolii, 
Kansas City r Atlanta, Memehii, Dallas 
Lot An^sJei, Seattle. 

(.Mari Cou[>sn to Store Nearer Vatu') BDP01 

Send me your Lutest General Cst^fa?, 

Nine 

PortoFfice- ................ .State — ......... 

R-ji.il Route - Box No, ........ 

CPIeaJC give both Route end Uox Number j! on a 
Rural Route j 

Steect Address 
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...THAT YOU'VE TRIED THEM ALL 


SETTLE DOWN 



DUPLEX 




# OMPLETE equipment -with Conn instra- 
- meats enhances the musical value of any 
tan4atJeut5Q$.” 

Conns aro thii choice of the world's jfnmtat irtfotfl. 
■kPFH'CJsIty rciNSm rnendod to bcjrinneni for quickie 
pr aureus and greator musical fuewn. Eaaii^t to play* 
Many exduu-i va f isacuPna* ¥et the y enet ou mor&, 
PttEE THtAL, £**y Pav^Onfp 
pn any Conn.,. Write forihtcfssLiDe 
ponls:. Telia every to injr yen want to 
kn«w about your favorite Fnatrw' 
merit* Full eyJor illaptr&CkmB of 
moat popular inudcU. Write today, 

C. G„ Cobh, (.id., 93] Conn [lltlit 
nit hurt, Irul. 




"Wwfds Lzjtperf 
"** * ' "MaftufaftUWfSqt 

band instruments 

SEND FOR THIS FREE BOOK i >N 
YOUR FAVORITE INSTRUMENT 


Sport Bodies for Fords Ac p r '““" 7 

*38“ 


T ried rhem oil? 

Now gat your- 
self a fresh pack- 
age of Durham- 
Duplex blades and 
Ity iomolhing that's 
really ne»'. Not in 
shape — nafin name 
— not En finish — but 
new in the thing 
that really counts — 
sharing efficiency. 

The hollow-ground edges on the latest output of blades 
are a pleasant surprise even to those who I bought 
Durham-Duplex blades had already reached Ihe peak \ 


Prove for yourself Lhe ft; r fit 

of this wonderful bl*d-c. 
Secure e genuine r^Or com- 
plete wiLh one bl-sde ready 
Fprslwinafron your dealer 
a r send £5e_ to caver cast to 
the Durham -Duple* fidzor 
Csrnpflny, Jersey City* N. J, 



This Model 
in Grey 
Prime 


Srfid 1 10c f«r cat . 

mfiiluli of btnj ii>j uhji] i: tei*T «-qui 


Ah -navi 11 S' hB 
- - , , ,rqrj le- 

nient ter Fowl .and CWrvIct. Ili- 


crimpminli^n huu ( | unds-mlijrifr 


Mate Your Ford into duty Cu 


»■-&*. Sfi bcdlvfata. fr iv- 

Cut dTihiwa hiidy aji Madot A 
Aim made for Mcdet T f ord. 


Sport Factories, Dept. A- S Aurora, Illinois 


Sclirct from 44 Style*! Crplftn r.n.S mi-n 

IfflHi Pteyclmt, Karl* hjjJ -HJChiblt t*-vn: p! ■■ 
h Ni. ILK and make mon>'y . 

Factory to Jffcfei*; ft 

&ayd' Free Trial. flr-irtt F40F0RT. Girt 

Wf MkprriMlcau offers. Eaay Payments. Vldiivn. 

.limipa, hmn.vbwb.jnrti, ofjptp- 
_l mi.-r!t .itn-J half UhiLMl priLc. 

Eit*hiiLhcu 113 year*. 

VVrMa 
ladarior 

urPTP ! cmcA60 ,r ** 





THE ILAJQft, WITH Iki 
81*0 ES MEN SWfU BTWCTXf 



/ '■*! 


Model 
No* £1 


w 


MONTHS of 
THRILLING 
FLIGHTS 


iV 



El Bee July 1* I9EA. $QTtT A fTOWS 
tiBvc flown 2{KJ,tK]U aHICO- In 
H J 3 recent tests oliE of 21 HI, they 
PUtflew’ inn other &LttTKS, refTardLesa 

Not a construction toy hut EUJLy built. 
tUilsa wood wlngn. ail instable: «lu- 
uiLhuul cabin, nm.' [roller ; strong elutie motor. Model No. 21, 
Cftbm type. wing sprawl m.. .Xl (Went of Miss,. 

(Jtlier modeia. liar Inc ft rut Cal: In, at §1 m If your lleater 

■cannot supply you. wend your under to u* Kingsbury Mfe. Co., 
83-1 Myrtle St., Keene. N. II, 

Join diJrcr Arrvw FLyimr Club and bctofna a Master Filot. 


of pried. A jTtOped Kuccesd I 
lloody to fly in n moment 


KINGSBURY &s TOYS 


PRT^I-;! N F nvolty 
Movicscope: sbon a 
motion picture of 

.^r-l-m' Anuw i!i,-i t, Abo 
6»<n ylrfl? t-*y 


Hend 10n for Kings- 
bury ULhc Wheel.. 
B a 3 ] a a n Tire 
Kritser. Set of ■!, 
3$c. 
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ong 


Lance 


tells you how to train the Indian way 


“AS HOYS/* writes Chief Long Lance, "we 
JTX found that the more natural play we 
could get without tiring, the sturdier we 
could grow and the better we could prepare 
ourselves for the lives of hardship we faced. 
And our moccasins had much to do with the 
strength of foot and leg we needed for this 
purpose* 


“Canvas rubber-soled shoes, like moc- 
casins, give free play to the foot and leg mus- 
cles, permitting them to develop as naturally 
as other muscles in the body.^ 

Join the hind of training camp that Indians 
have always used* The grounds of the camp 
are wherever you exercise or play. The 
equipment is a pair of Goodrich Sport Shoes. 

You are in training every minute you wear 
them, building strength and speed by the 
tried and tested Indian method. 



He teaches you the Silent Language 
of Scouts and Warriors 


The Indian Sign Language! Language of 
famous frontier scouts and Indian war- 
riors. You've read about it. Now you 
can learn to use it — talk to your friends 

when tt is dangerous 
to speak aloud. 




Before you buy a 
new pair of shoes, be 
sure you see the shoe 
which Chief Long 


IN THIS mo J2-ptt£e hfmfclpt the™ are nvrr Sft phnrn- 
■flraoUs posvd and explain t L d by t.hltT RufTuEn Obi Id Lonft 
LmiCt himself. Send for it today! Use thcfOtipon belim. 


TEN FEATURES of the Chief Long Lance Shoe 
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c ?/r it with 

PLASTIC WOOD 

Ur s. Pat. Off. 


It is just ii s valuable for canoes or 
boats as it is around the home — 
Plastic Wood, that handles like putty 
and hardens into wood. A dent in 
the stem, a hole in the frame, a split 
rib or seat, loose fastenings — Plastic 
Wood makes a quick, permanent, 
waterproof repair that can be fin- 
ished to make the job as good as new. 
It can be sanded to a hair edge, and 
takes paint, varnish, or lacquer per- 
fectly. 

soften or thin Plastic Wood, and to 
dean hands an. I tools after working, use 
Plastic Woo! Solvent. In 25 and 53 cent 
catas. 


Handles 

Like 

Puffy 



Hardens 

Into 

Wood 


Tube 2 5c — 1/4 (b- can 35c — l lb, cart $1.00 
Ac Hardware tint! Paint Stores 


Send far f rev hoaltlet on Boat Repair tfnc! Ccmsi morion 
ADDISONrLESLlE CO., 411 Bali™ St. P Contort* 





AGENTS ! WILDFIRE 


N«w Improved window washer eliminates all mysii and hiss 
ivjiercvcr tiiere he cleaned- Approved by ticed House- 

keeping I Asti tutc. Restrict territory to pT&dueerfi- \V rl be today. 


1*111 'eiBf'Vif w-i Lh v 
I -Vd> ?Mi4j|b '■ n r > : 
irindraL 


hrsne. .*lr Hubert' ttm- 
ITT iJrwt. rlrj^T. 
vi I h ofir „ rok«. 


carter products corf. 

9 $S Front Street Cleveland, Ohio 



SYCO SALES COt, l $24 Femwwd Ave, f Toledo, Ohio 


WANT A new busmees 
prof eadltiu C* &wTi.~ 

with nil the trade you can 
attend to? Then become 
a foot, correctioahr, mid 
in a few weeka earn big income in servioe fees, — not medical 
rnr chiropody — easy terms for home training:, ao further capital 
needed, no goods to buy. no agency, AoWr^ffa 

Stephenson Laboratory,! Eiaefc Bay. Boston, Mass. 




run hirhir. Unuiual earning appor-i 
(.unity faraiiibitiDui men. 1M<> expert** 
ncTdity; we teach. Part Dr full time 

FUGO “ 

Autom atie and Ln-t it n to nr ouh act ion . Y it h in 
reach ul every home, *hop f atoms. theatre, 
garatro, ear owner, ec.G, risen sfn fullest 
place DWdH two or more. Ereiufdvfl n?rrl- 
lory to producers:. You get your pay 
cv err dii y . Write for full detal lx . 

The National Formetal Co. 

Melts, Ave, CleveUnd, Q, 
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Th* 1931 Models 
Are Out 

Better equipped, bet- 
ter l> els .rig, and bet- 
ter perfoming chan 
era. Twins. Single* 
and Siolctara — wide 
price range. Me del 
j b uw n is the new 
Twin. 






k | ^W 1ST the throttle of your Harley 'Davidson, 
j and the road is yours. Flashing speed andthrilh 
mg power answer your every whim. Was that 
a. hill you just roomed over? Did that fellow in the 
new Eight chink he had something under the hood? 

Let more sluggish souls have their sedans. You want 
the ever" new thrills of motorcycling — a spirited mount 
to nde — an eager Harley' Davidson that is both a pal 
and a trusted servant. You want the “Greatest Sport 
on Wheels" — and it costs so little/ 

See the new models. A nearby Harley- Davidson 
Dealer has them— and an easy Fay-As- You 'Ride Flan 
that will interest you. 

Mud the Coupon for illustrated literature. 

Harley-[)avidson 


[ HARLEY DAVIDSON MOTOR COMPANY* Dept. P, F Milwaukee* Wis. 
Isaitteitcd nt yuur motorcycles. Send literature, 

( My age it D 1^19 years i Q 20- 50 yufi, U] 51 year* and tip, □ Linder IS 

year#. Cht-cfc ynur age gtmip, 


A 

Mai 

k 

E 

>up< 



GREATEST SPORT 


WHEELS 


< 
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The popular choice (or 
workshop and tool kit 


T HE most useful tool in many a kit 
is a Remington knife. Amateurs 
and professional carpenters and me- 
chanics are choosing Remingtons in 
place of all others for two reasons: 

Pint, they find in Remington knives sharp 
blades of fine steel chat hold their edges, 
and sturdy construction Chat stands up 
under hard usage. 



KnlFe R153 
Price |"j-0Q 


Second, among Remington 
knives there are patterns 
designed especially to meet 
the preferences of every 
man who makes things. 

Otic of many popular pat- 
terns for carpenters and 
mechanics is pictured here. 
See the whole line at your 
dealer's* If he hasn't them 
in stock* send us his name 
with §1.00 for R153, illus- 
trated* and we'll see that 
you are supplied promptly. 
Remington Cutlery Works, 
Bridgeport, Conn. 


REMINGTON ARMS COMPANY, In*. 

Originator* of K tea nboro Ammunition 




idea 


iRnm? thins different. — an nrig^nal hi pa — neVEr before seen on Cia*: 
market. I'vcry man and Iroy a prospect . 

lioek-t'ast lie]t a ad mickle made to Inrllvlduat order — no two 
alike. Every buckle with ptraGTiel initials and eniblems— Record Sue 
to Individual iiiale iSnIeutlld proflta made easily— HANDSOME 
selling outfit furnished — euntaina actual samples. 

ItcDome the official representative nF I \ wk- l-'^t Btlt and liuckk 
In your ineaiitaf— Make tile money — Sells itself. 

Belt made or Kfmilnc JSnsjlstl oowJi 1 .de — never we are out— 
Buckle made of attractive platl-croytl “-lasm a life Lime, brlklit 
and until mistier I — Bptwlally patented Hook-Fast cateli never a!ij;fcb\ 
Red-Hot selling propoi Ition, Get In on It now! Write far 
free particular*, 

NATIONAL CRAFTS COMPANY 
20 W*ft 27th Street D«pt. 950 New York City 



A. “knopb-out” infant sell In p hltl Ttie 
r™-Coo Auto Horn (PstenBkUnella lt- 
seJratS4.W). Cams you $2.25. Cc^ns tike 
wildfire la Holly weed and Los AWFeIek. 
l dealer sold S.Oyo in abort time. Some 
A«ota muklns as IJph as Sdi liU boor. 
1 Fi oru sol I s , r i Others. N o ti&uie ta ho uve 
selling — ju-H stand around gar:i Ee-s arid 
Hcrvloo sriitlon-; — cw-cou and C’CnH 
installed by anyoho in S minute^, not 

LI» rxb.Bi.tirE nr niuiar Jltwit- C.'«rt nSn LSI 

aellon — never fail* to create a mordent 
note that cleverly hIhe-^ 

S*nd SUS hr ».rr*)-l. Seri) ur «rht ft# 
further Siftrmaliea 


PACIFIC COAST PRODUCTS CO., LTD. 

161G Caltuenga Blvd- Depl.61 Hollwvood, Cal 11. 


—i — — — =«>' 




BUILD “FLYING CLOUD" 

Scbd fo-t" <|i ia| L ty par te and dear bl uepri n fc? 
d! HO “ mode! . It cad i ly n i ad e in *i>are hours 
Imlb fully shaped and banded, Set I ri- 
el uden a nob or, boll, capstan, dead tyte, 
wheel, ri^suifi line, etc. Complete for ill, 
Po^tasn a Iha. White metal figure-head 
50&. Send 3 Go toduv for catalog. 

ROY HANCOCK 
323 Oomrlan Ave. PcrUmoulk, \ a. 


MAKE AN ELECTRIC CLOCK FREE 

Jain tJnmnnriJn wMtn mfikinr eUrfCfS# aWta fear clsaa- 

urn ajrwl profit. in rid Fcf ffeo [iIb.II SJVd ■JeEaba-' Vi r Ht rsiulay. jt. >■ 

MIDLAND APPLIANCE COftPOft ATI ON PLAN 
D efst . 2 1 10, Z2 $ N- Michigan Ave., Chicago. III. 



Clever Shirt 
Discovery 

Ends Collar Torture! 

itfiMr you ran say gnodbya ta shirt irrfcf— 
UrtTlil In - S i c 1 1 s'l ■ — .- Bliiiii II? IjCW Ik. ■■ .:1 ot 

nhrr ! 1 MSiin ri'UiiUjIcJ r,.|, .1 i: J h*wlj,' ..Jndf lied 

ii"tkb*Ti'l tiwjUi fulltf hrjti rrllsf 

tram fflln-r birwtini, ■rhuithir. n#rvaii* 

dj>.rdrr», nl.jL'.'iitjr li-r.w'-'V I Inn riiLlam, #■! p. 

Rcvi4uii^n*rv ShurRt SSurM fit .ntit mwl trim 
around ut-uk ilur rsjKatnl urNsbnif4l 

Sf niitional Otfrr Brinni AsmO 

UpT® $17 In A tja> J 

EIctc'j fill: ETi'hO-if prufi- npf,irtianFtT in 
direct a.'USiijf h.i-torj'! Tnirr^ndoiw nataurfirtl 

n>prbi>iL. Xij rnnipif il ir-:i . Kvri-pr lAftibt 4 »c*rr# 

a prfytppri' — Tin y js dii rr-.mrpm-.'L-ji n uni* 

lr v , wt li" v:i f- .' I V i f i a Tc r L-- ■ ii -i<1 iriitiP^. Hirtr* 
cLitik mw J XTROfiUCTOft Y PftEU^S Ji— 

mn.Tlic»tiLr ;rn]iO:i , <- f . A ^'ivLqi TPJnVPE i: p I S3 Jbi il 
RTi hnnr pi j v. OfrriTTirwf ai^AP hrinKR Yfll'l 
(Sp-v si mints WtTPfrVT t"i>-T, WriM fur da- 
mils NOW! 

SHURFIT SHIRTS, INC, 
PepL M-9D, AroJc Bid , Si- L uum. Mt. 
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i A PRECISION TOOL > 



For the Machine Shop, Manufacturing Plant, 
Service Station, and Electrical Shop 


WEIGHS 
350 lbs. 


9163 

9 *x 2 W New Model 

Junior Hark Geared 
Serew Cut tin" Lathe 
'iv i tli Countershaft 
find Equipment as 
illustrated. 


New Modct SnUlb Bend Back Geared Srrew 
Cutting Precision l.nihpp are lathes of quality, 
accuracy and precision, used by the United 
Statii* Government, Ford. Wee&l nghtnifK? , Ih S, 

Steel Corporations and hundreds of oilier Ijuge 
indnatH.es, All Hzcs can. be furnished with Coun- 
tershaft -or Motor Drive — Standard Change 
Gear and Quick Change Gear types, 

USE THE LATHE WHILE PAUNG FOR IT 
$32.60 Down Payment — $11,41 Per Month 

for twelve months puts the lathe in your own shop so you may use it wMIe paying fgr it. 






— 1 


How To Run 1 
A Lathe 



T’i.r 1 ,ir*i' arid 




Operation 

a 

BeickGenred 

ScKvClltthH) 





fj 





crfc.fr 

— . . _ _ 



Write for these Books 

Catalog No, 91- A 

104 pages, fully illustrates* describes 

aud prices t he 96 different sizes and types of 
New Model South Bend Lathes and their 
attachments. Every lathe user will find this 
Catalog of value ?or reference purposes* 
Mailed postpaid to any address, on request. 

Auto Mechanics Service Book No, 66 

96 pa ges, 6 F x 9 * , ill ust rat in g a nd descri b- 
in g the use of the back geared screw cut- 
ting lathe in modern methods of servic- 
ing the motor, brakes and all other 
units of buses, trucks and automobiles* 
Price postpaid* coin or stamps of any 
Country* , , , * * $0.25 

How to Run a Lathe 

144-page book, 5* x f> w , 300 illustra- 
tions. Illustrates and describes how to 
do all classes of metal turning work on 
a back geared screw cutting lathe. Price 
postpaid, coin or stamps of any country 
*,*,**.,+ ,*,*,***, ,*,,■*,*.*.* $0 . 25 


South Bend Lathe Works 

625 E* Madison Street 

South Bend, Indiana, U* S. A. 


Quick Chance 
Type 


Brices of Other jVeir Model 
Screw? Cutting Lathes. Floor Leg* 
Countershaft Drive 

Si^e of 

Uathg Weight 

9* x tW 470 lbs, 

675 lbs, 

1060 lbs, 

1475 lbs. 

1R73 lbs, 

2610 lbs* 

2035 lbs. 

2195 lbs. 


11* x 3' 

15* * V 

i « j 


16* x e 
IfT x fi' 
l6'-2i tf v 6' 


$2fta.oo 
$345.90 
$428.00 
$323*00 
$590*00 
$763.00 
$740.00 

$768.00 

✓ 

/ 

Send Coupon / 

For These S 


36“ x 6' 

Brake Jtlniun 




& 


Valuable / 


Boohs j 


&5 




/ 


Lfllh« UuiiJcn for Over £4 Years — Over 50,000 Dlht* in Vk 


/# 

& 

/ $ & o c o 


& L> 

<v.y / 


fjpo /s 

d* >/ 


/ 


/ 






v,> 
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H OW would you like to win 
$250 in ca^ti ? No work — 
ho trouble. Before you finish 
reading thin advertisement j you 
may think of the idea that will 
win first prize! 

It’d so simple. All you have to do is tell us what 
you think is the best, most useful, most original 
use for our new product, Handi-Wood* just 
imagine a paste that handles like putty— yet 
hardens into strong wood! There are hundreds 
of practical uses for it. Here are a few: Filling 
chinks in woodwork. Patching furniture , Plug- 
ging drafty windows. Filling nail holes. Mend- 
Jug toys. And the man, woman, or chiiu who 
can think of the most unique use for Hindi 
"Wood .gets- the big $2 S U first prize. 

23 prizes Altogether 

Even if you don’t win first prize you have a good 
chance to win one of the 22 others. All you 
have to do i* use your imagination! — look around 
the house for new uses for this new product - 
and let us have your ideas. 

Here’s your chance to cash in on your natural 
ability. You don’t have to be an ex pert work man 
to win the prize* Nor do you have to buy any 
Han di- Wood. Just mail the coupon for complete 
details of the $ 5 00 prize contest* r l hen work out 
your best ideas and send them in to us. You can 
count on the makers of Creo-Dipt 
Stained Shingles to give yourentry 
a fair chance at first prize. Handi- 
Wood is sold by leading lumber, 
paint and hardware dealers every- 
where. Ask the one nearest you. 


Creo-Dipt Co, offers 
23 cash prizes for best uses 
ctmaJng new product. 


HANDI-WOOD 


MAIL COUPON FOK RULES 

CREO-DIPT COMPANY. INC* 

165 1 Oliver Sictet, N*nh TpBiwJhiU, N™ Vcvrfc 

['|J J;tr E □ -rt in fZ^Jr Pk^ - "i-nri me 1:1 icnpl rl* i n fcurmaCjcun ihout prizf 

C&nttsl for Sk-i[ usr.i el Hunti-Wood. 


W*J*n|L 

-AAdtn i . 




Amazing Offer 

We want dralfTt* 
for I-ftf-Ei Model F 
evtTV'vburi!, and 
w i I l m fl k s y o u 
tfnsittional spp^Mil 
niter. You'll Have 
the IjzieJtlEtB (it CHIC of 
the lariat, inaTUjffcc- 
litre r» in the iie^d. 
]i;irunuil and locn I .nt- 
vcrttefnrt, at tractive 
dlsflounts. un- 

usual ajilefl he.Lpa. 

Act NOWl 

Famed. sell In* T>c- 
cutuM! lowest 
burner jit it.-* kind. In 
ureut. demand. Act 
nnw! Uet nUT FpeclBt 
rilieo'iniP, and mnoey 
tnililnjr U'lUunb'Uw, 


Burns Cheap F uel 
Oil Without Waste! 

'Saw. no matter where you live, ph- 
Joy Iinnirluua hUtoiualLc oil heat at 
atiiailnu L.w rort. t.ftco Mcdcl F burns 
cheap (uel oil and 2 3 ffwt Coast Dlt^l 
oil, Specially designed combustion 
chamber solved fuel w?uite problem — 
SUiEfitl Health exlrarte every ctepree of 
hfrii from every drop of oil— melcrtilti 

i t dntjF br <frov llnlfr.,, A ,|-:m |.iw l«j>' 

Hl-nfr, in pLtiiat dl r*-..* I . h- 1 C j: nli-i., i ii£ EinF Vint 
W i«l* 41.* I -rM Mil til* chJnmcjr. l-Tpry pallic-lr vf 
■*il »» [xtili-L »*d hi.rnpd . jsoi ii a *lcin wmImL 
"I'h n.|- r fl 1 *it r mw >|nd>l F fiv?, etam. PTBn 

In' *•! . wiihu-ut wntftel Without K«i r or carbon, wr 
« rack* I 

Quiet, Automatic 

Fully (■uuii-i.-'J wiih rlri-tik- ieiiidcui. jmtfKintki 
roatrot#— -rwm 1 hermed-n , ulnj lock-cut #yiicm J 
afncli pwilflJ'. k t|-ii*ilr yijn'rr wv-Tr 

iw»r« riT ll Fl'..! I ,• r .• ii-.Ii i.-.. I ■ i r- *1 vilmClim, 

-t.'n! fir ruEljr f|i i— i 1 1 1 Only niw Tri-win* pur: 
•■irrppll' HU praDaTT'HHl t'.' l!»W juried ft d^*in'l pi -r 

y >• ll’ Ill'll -will- lb I? r»,DWn,iHil:lr mid |.il- .r .-r 
r.-jni. (Jr I JL|sr,mir,t hit mi«. SPBCMli OFKKB, 
*nd I'jll iiifwmHi ion miw' 


LACO OIL BURNER COr 

IIS Union St, Grliwold, Lewi, U.8A. 



VEST POCKET ADDING MACHINE 

A-Hdu. BuJrtet±4fC EMtkl^n. Hki •{ HIM) 

ii i.rfc, : • N ' •.-•>, M * ll i-rti djUir ttsaetty, ia| 

FREE TRIAL 


H3|i] lJ:tP . W» * ill -IhiJj (iilir ilIiiEh!^ Mr-riiralj nEi-l1r_ 

•y* _ r y i<* a! w • s s- .’iu iiO * '• •» r ,l n,l9 p-.,- 1 uffo-F. 
t". S itnil !*ih i ll 1 ■ dd i” iiuinJ it, 

*t n J ■ r r 113 dll'. 1 - r ! .L ]»U irni vn|| mr-ii.v 

r .1 F .'ATkFIFiD T'.-I ]CS. Wi ih fnr 

- . H A BY CJQL.G ITLATOR MACFtlhC CO 

. O Bit « 1 1 PI. P-ttt- <*1. CHIC4U. lk-L»hCU& 





500% 

PROFIT 


GENUINE GOLD LEAF LETTERS 

§ eu&T!ui teod to never tarnish. Anyone ean put them 
□n Rtoreq. acid office windows I'.normoue (leinaud, 
Lar^e ■protil'.B, Paul Clark iaya: Smallest, day S-2B.7fl, 
It, Ij, liccl made in two montha. Write today 
for free sample and liberal offer to general agenta, 
METALLIC LETTER CO. 433-fi N. Clark Si, CHICAGO 



BUILD SHIP MODELS 

Ea^y to build and tell. Plana and instruction^: 
Sa nta Maria, $ 1 .00 C lippf.k Fliip. .yOc- - - \ r i k Li^t 
CJ alley , 40c — or ell fcliree for $2 .00. Catalog Oe. 

RICH LLR’S, 3217 JL Walnut Street, MILWAUKEE, WIS. 



jCA*— ^ r A> q-ilrk-r 

r 1,-irb ruij t‘v m ,:l, ur 
nl fJEr-'iiJ, Ln if.rt Ccm. 


L I , |r iJi'Tiini > J ■: k fi.tu;.', ]nt: [ L i 

k a -*l [nK-w ^-k. O'Jdf-jL.fuTtitiiruiL^HiLuuJ, I .Fj n T 

CAflhl fsarf' $2do wfFULY V n|k^ 

7-r EJIk Vrii'Kiiiil. HfF , Ii . TT'I!*- «■ 11 d >■ pTH-lunl.ll, \ I 
Jr i™* Jill Ei-i'lm hh Jfi ,in?i jnur. Y.JJ, 

Ji'tn t j*,iw. N v . nr- i f/S f r:— n pb»vr cjrJj 

Cr-ivwft-'.l. I(.f ./Tfllni.- ■ 'x i.rr.,. ! ivl- irtu»- Y V 

ind c4KLriia^ 9 W n C-c i-ji cotai jd i-bi l r- f i ■ i*niii i h .-i B » 

DETROIT school of lcttfrino 

13.3 Sunup 11 flyc h Gn, ktr FtQtT, MtCHi 


“Book 
tif 
Facta* ’ 

Write 
For It 
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FACTORY TO YOU - SAVE to 50 % - COMPARE WITH COSTUE 3 T OUTFITS BEFORE YOU BUY 



Latest 1931 ^m( 

SUPER S ereen Grid Outfit 


gation to 


NEWEST IN RADIO! TOP OPERATION 

in iIm I • I Ml esc ■' [■ j ; dr" modd with mmuin racks, 
> . ■ .m ■»•'•••• r-r in any room, iiiLaily muwd abtiul- 

t !;l ■ ■ • i n T ■ ■ . . . '!’ . inn cnnlrnt® when nut i n use, 36 

lit. lnixh 15 I A i* ill. at COntaLftS a dMHpItte futll-hiEtr 

r;i •■!<■ -IVtuiui; upraker! No nulndf aerial 

i . around required Many other new, richer models., 
t'ULainj!' mj-rhen. elite, shuturi in lire LitcTaime- 


Get Our 

‘SEND NO MONEY’ 1 
1 2th Anniversary Offer! 


Latest 1931 


YEAR'S 

C L) A F, . 


1 1 liyhfcd I dial 

I sfeef chats h 

JJ^rVa ri -To ne and Ay to matt c5 ensitivity Co ntnol 
Also latest PUSH-PULL Amplification 

Btfid likf'—pfTfaTntTlikt arnenf Todnfx rn mqny VUt<Ut m^k tWTf fVttfy 

Latest, nriwc, hMtw dutv c«Ktwti«i. Skilfully cnjti.UMfMJ to lupet-urilita a 
halEt'rv qF "33*" SC R£E« t iRID (uteri— in is.1d.itun, (*i ' r 2t5" V tfijH- PULL 

POWER, -ZH‘ r HUM-FREE lcm(-lired POWER DETECTOR and AMPLI- 
FIER and -’2BfV r TUBES. I'Wa-rBiM feature g1V« fiflj- Inrw-piLch ybur ear* 
prefer A SrUtftmty Ci»itr*r rrduiei "TatlmK," prcHetrO tube*, Ptojispgraph 

liiLli-tijp cemneesitwi. BinH-in hoosw wiling acri.il amd ground. Ruati-in ping fur 
elpetrif tili.Kk, h^hreP, S;-rn!>, h’ LC. Supcr-*tu*dy p<rW*f secSjOil, LvEi^rtiv- 

i ty : Super- D^-narnk Cathedral to™' tptaliLv; marvelous distance-getter . Solid one- 
yeuj {.uarnnCev at you huyJ Wide choice *■! CabiltaitS. 


Easy Chair 

Model 


(it* L'/aiOrflCjCCJi iJiiVf} 


Valve* po»nif* because you 
deal direct with biff factory 


Similar Low Prices on 
Beaut ilu I Variety ol 
Latest Fine Console-;* 
Send Coupons 


CATHEDR AL TONED* SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 
You nt fmJ Tiol 'Ci" ri Ut a cent] For Us DoiiT Conf tW* wttb Cheap RadM>s 1? A C 

11 th SUCCC ‘ 5 fu l VfSI r , America'^ hi g. With Micam's rith. dear Cftthcd ra 5 Tern*, ^ 

r-irl rthsblf Rruii' i Factory aeaiil •ruin opera i, km. r:m>™h3r-p q-pn ration or I1IDD 

• * - „ in i I, r,*-iAr- nearby Btaliom, (remetuiours ■-kielt an A la El 

9 «a the pacein hiKh-gl^ie. distant. Stations. VarkTorw and 

pun ranteed rndcoML red to you. And pmne «in.iiEvjiy y^moi. and otiMer latest t® relial 

frilurct — 5t the n^riAUS 

envy i?F mqiriy wtip ^ 
l^ay 2 or 3 times as 


creatHjpt livings. 

With Ihk newest 
perk e I iv! ^ I. F* H II 
SCREEN GRID, 

push pull. suptT- 

r f-TlJ HTld hum- 
dcctiu: AC art, 

in r Ife^r, beau tjfuli 

rew Mined 

Cli -il L-OnSOlf' 6l> 

M»n .’ !. mwiirpc ct:<- you iK Ruaran- 
la i t! Jrliun. ', ;iIih' and ravm<t un» 
aurraijj^'d, fits .i . i fj* Spfriof G&tf! 

As smii ;i k. i. njrftpurt 1 a NIitul'o uuLfiL 
v r, hi^hr -51 prjc ! r-i-iuc 30 d^yn flp 4 
T;,r wirpri^-, «••■■• ii,jin your Ifscndi — 
gel I'Wjr cixriiuns. L'nlr- 1 -* ICO^g deliSlireHl, 

Sot'i i.-jv r Your dtciftion is final— no 
afsrutrwnt! 

(J.-iU rrJtrVptk-OytJy n.ne radiOA, nf latest 
prrfr-vted Sypr, .u n-Sc Irfittotn pnc«. can 
Lack up swlt a guaranitie. Send uoslit or 
i;: ,4nuc*v ■:*• .$*rria/ Factory Ofltrt 

MIDWEST RADIO CORP** Wfl-fS Mtran Dept., Ctnciimal1» 0M& 

PEtlHimr TtiUSTRATiD UTtHATT 1 !* E, TFSTTOftlW W ME AMR Y 
i ,-r Write!. USERS, PROOF OF OCR KtLIABlUTY— 

UrtfllCl? 1 All the ptDo( vai# »iBt— «f our I y*. fiim£«w. "i^Ca finiiu 1 liiijni.es H«y. ™lifl experience aod 

■ ar^-^r- \ eJx 1 peilu-fm Mrvttt ol* ou t »eis — i-ncJijtfi n c Amarir-K F.ic-u>ey LWer — twit without ™U*wlnHal 

fiatWfflaf',’ W RiiiiimiiiiiMiaiiiiiii 


User -Agents Wanted 

ExelnslYe Terrimry- 
Try It Al Our Riftkt 

Spar# nr inll UtHf, Ns eaiatrin, 
nn trptrince required. Dig 
money t Send coupow turn! 


niurhl 

Sicad For proof 
rha' ^cbcii-Li -l thou- 
fiaods hltraco 

UMTS Cut 1 KJlilhj 
loral*. cN cnaKl L< 

coast , m (h tone .mrl 

pW'inT n! c Lf.l ly -m* 1 S. 

Miraco's arr built of bn«t parn."-pp- 
jmovctI hy Radio’s hiiiN'sl adtlionlttfi. 
Our ] 1 th MPKrW I ut ys-ar t 

Deal Di red wifti Big Factory 

Msracn * 11,1 lies iinvi' intnn>ti<l1y liLi knl. - \i ■ 
idtjr (Hied, la plug in like a- Uhiu *ni rn:u-/ 
41 -File*. CSp-. , rirTV<- nn-drf Kneed *■ a 

>tmj rwlf Iff days — ihun il n‘lijr. L.nbt-rii] s ni l 
fliiani*|4i •• '1 y u rt*y -.ilr, Uk* nl 
DriStr. iiudrT F^tinfn^i.ttwi "dral direct wlla 
R.i-hi. - hijj. TrLiahl- , pton«-r builders nf i'Pe 
M l*. . -ik.-t-sIliI m-k*- IWm. !■! V I I K 1 ST VL 
OK tlflJHjK piOW Xar ATPai aif Offer! 


V. iTllfit^T [)BUCAT| 0 m. »riHd Laif-H lli/iralurr. Arr-.-.nit S-rairliiii Frr-r Trial Srnd-fio- 
ilMty OMy f. (cKtiinirny «i ursirby uitn a ail all Prml, Q Irf, □ Asrng. □ I^rak-t 

□ Ch kIi here If lot* retted lb u EXCLUSIVE TERRITORY PROPOSmON 


for 1 

tes 




MlDfVLsT RADIO CORPORATION 

ffyi’Jrfir* c/S’fJi— lish JwW* r Vtnr 

007 -FS Ulrica Itepl-, Clnd aB«iU t OU* 

THIS COUPON 
IS NOT 
AN ORDER 


JiDDF£SS„_ 
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$2,840 Earned 
By 0ynic in His 
First Two 

Months 


4 1q 6 Jabs it Day — One Afart— Fcwer/uJ — Ls&ht 


Big Profits — and Your Own Boss 

Furnace ('leaning with a Super Suction Gleaner 
is an all-year money maker , and you can own this 
new, highly profitable business on easy terms. 

In his first 2 months CLynlc had i?8 cleaning at 
$1,424; 74 repair Jobs and eiimplete ovtrhuulK bringing 
$1,416. Total, dross: $2,840. And he sold nine new 
furnaces beside*. 

You need not be an expert furriitrp man to pet bip profits. 
Our free Plan Hook tells bow to make money from the start, 
Scntl coupon for it today. 


The National Stlpcr Serrlcc Co. 
l«ft N, 13th St,, Tul«Jn. Ohio. 

Flense acnei rtem hook and enay terms. 


Name 


Street. , , ... , 

City Htjitc, 



Don't WORK for a living ALL 
your li fe when you can. draw big 
j u st rr having fun. " Sh c> rt hou rs. H appy work, 
[deal sur roundings. Fi r y ourself for & jo// job by 

ingTo True -Tone 

play a INSTRUMENT 


Any man, woman, bny or Rirl cm soon master a liucschcr 
Saxophone. $ free tenant give you quick, ntsy 
start. Play scales first hour* tuntj in a week / 


aLIJBILi X lilj /■ J JP WVMPf JH LU A iV > *•¥ I 

join a band or orchestra in 90 days. 

EACV TO DA V TAKE my Bueschex 
" I V rM I i nstrument homu 


with you, for six 
JQU ftfH do. EASY f t E . 

p;ty„ Send the coupon it) day for he anti- 
fuf wtolog. Do it right N0\Yf 


ree fririf. See what 
MS. Play as you 




BUESCHBR BAND INSTRUMENT COMPANY 
910 Buescher Block, Elkhart, Indiana iu: 
Withooit oliSimi lintf me in any way. rt^ase M;tu3 eata'loft 1 of 
t j Saxaphoaea f. j Trumpets [ ] Tromboaeg 

Mention any other My njjc i- 

Naiti*_ 



Street Addn*^H„_ _ 

Town _ _ State, 



Men all over the country are turning to this! ulf eiio 
automatic hiph power rifle uainf round steel ebot* 
Jjiir'ht. K needy, >r ti n w arm balance and precision* 

BENJAMIN 

25 SHOT AUTOMATIC 
"THE MYSTERY RIFLE " 



$20aDag 


[4y-tTTT 1 1 I II Wrf r ' tinji-rp r» -! I' 1 - rJ.i, . i- 

’ . twll 'l l Olinlily Ur* A BMl 

Cirini. Anui*t Vkl ull «aln|, 

i.'iiih hlly. W*r rl-hvi-r, M'plre iOT tlBTWl”. ■• !•. t P*-* L«lthflrHHF ^air.Eili ilull|[, 

quality Sole*, 1 834-S8 W- Nofth Avt-,. Popt. 916 ( Chkic.ij^a 


Egg 

FREE FALL 
CATALOG 

Just Off the Press 

Showing Hunting 
J Shoes* Duck Hunt- 

ml 


I ing Boots* Inner- 
soles* Sleeping Bugs, 


Du file Bugs* etc. 


L* L. BEAN* IVffr* 

J — 

1 18 Main 5 t„ Freeporl, Mains 





Complete ll0»vo!t Electric 
Li^ht Plant, [deal for Farms, 
Cflni|>s and Summer Homes. 


$ 13 9 °° 


Ktina household appliances, Install it your- 
ht* I i . W [ rt tip , J i v t irr-fiii nd 1 .an i ps f ■ r 7 rr-mi s, 
$17.50, Also larger models D. C- or A, C* 
Write for r irculnr D, W* ON AN A: SONS* 
37 Royakton Ave** Minneapolis, Minn, 


■■SOLD UNEASY TERMS— 

WofllCACE ddru tyoOOWOBJtES 


Complete Outfit Including Planer* Saw, Lai he ^ 
Electric Motor and Many Useful Attachments 



Fast^ Accurate — Complete 

Price complete, £R9,(X>. Easy Terms* 
Write for complete information. 


J, D* Wallace Sc Co.* S 3 K 5 ^£w, Chicago 

11 m, til'd 5 6., Hfi*r rath. Z6» M , p hnl 5l.. E*n Fun: I.L-i. 




POPULAR MECHANICS ADVERTISING SECTION 


131 


1 

ur 

IF YOU ARE PLANNING I IF YOU WOULD LIKE 
A NEW HOME | A MODERN HOME 
Save Maney by Installing Four Oum 

HEATING and PLUMBING 

Fur 5*1 years, we have- supplied Koitit builders w| th i ht 1 
laiest sfyle* flue plunablnft and heating supplies. 


Sent direct tn you — till 
mn te rial cut 10 fit — all 
t(H.j I * ioa neJ. — f rce s peel fi - 
cut ions by our linlllnetT- 
inft department — -10 
3 car Guarantee- 


Surprise your friends! 
Be ptuud of your litmie 
and increase itn vnlue— - 
Te nan m stay Itt Up-to- 
date fta Is— M ikJ cm Ere a C 
a&a vimiiinJ make money. 



WRITE TODAl FtiS LATEST 3fi FACE FREE CATALOGUE 

n !i ii i;b rvi i 

112 - 132 A West Pen hint Hoad r ChJceiO, lib A 

FREE Facts About 

Gland Failure 

Do you know why many men are 
oIlI at 4D, while others are young at 
70? Do you know why the prostata 
g]nnd ftlows up and why it taffies 
bladder wcfttnesn. j+natLea, pains in 
the hack, fret sad legs? V rite t-o- 
d*y lor tcicntiufc’a new book FltDE T 
L-fiirjj jiiRt wliut t! i rise syniplums 
moan. Learn of a. ne™ kind of treat- 
ment, Ijearn how 100,000 men peat 
40 hsvc found nut^k relief without 
medicine. Learn facts of priceleHS 
Write now for an interest Ltijr. ill us- 
"Why Many Men Are Old at 4ft." 
J. Kirk, 3I33-W Mojtlb Avenue, 
Ohio. 



value to you. 
Ira tod book, 
A( tdre*i* W . 
Steubenville. 



wai 

plans or kuuck-(lown Irani iiriu njiieLEited pa.r1 ». A3 any models to 
acJccl frutn. WrtierernEwcataJix?. I ’leas o eneb me u» ciia ire furcslflJtyf, 

J. 8. WELCH* Inc., Dept fi, 1*51 4tfl St* Milwsiifci*. Wk 



Ash. iht 
Dealer 
or send 
each 
li na al 
(ml 

T’lrrv til I cA ItnMa 1 1 r * trie a L jupi ,|i-i|.- 

...‘il ill r "-h.SHTKIl I ill IE fraj I ri 1-r i 'ij h,,',l Ln 

«**i. So friF^liit, LI ■■ ipi I j«lm r\fUi 

iji u*j„ WiEhcut fiih>1 M OmH*W" n-f*jurif, 

Hid Afttnki W»nlE[! 


MASTER 

INTERLOX 

SLIDE RULE 

MASTER RULE ME G . C O I tit ., 02 IE. I tt! % S crl, HaYMHf DllT 



Wrist Adding Machine 

HupkILhihj watch f<?h. rtr. Fliah keys with 
licncll. Snia^ilc SL.00 ptcpaid to firs i ngents. 
^iHl hundred per day an.il make 50%. 10 
UkiyV nnwfjf truck snamnl«. 

HANSON'S MANUFACTURING 
3D04 let Avf. S., Minneapolis, Minn, 




In Your Home 

Our niarvehutn, practical Marie 
M 'lines Felt at low &< 13.7 & postpaid, and tine mktic 
SlMlHm aiiblg theatm, We nisi* have wonderful Aims 
at lowest prices— with a new Mm exchange service. 

Don't Mil* Tills! H'rtf *VOH r fur Free CatuUtffut* 

PARAMOUNT MANUFACTURING CO* 

Dtpt- C-n, BOSTON, MASS: 


Wet Cellars hade Dry 

from the Inside / 


DAMP musty cellars are insanitary , & dan- 
ger to health and a poor place to store 
valuable material. 


Where water or moisture Beeps in through 
r racks or porous hihUh in the floor or walls, you 
can make and keep your cellar 
dry and sweet — a fit place to 
work, free from odor, mold 
and rust — by filling the cracks 
and coating the moist surface 
with SmoothdD n. No. 7. 

This is the one practical 
waterproofing that you ran 
apply yourself, easily f from 
the inside, to wet or dry sur- 
face and with ever}' assurance 
of thorough watertight ness, 
even in the wettest seasons. 

Excellent also for patching 
concrete floors, waterproofing 
garage, stable and washroom 
floors, brick walls, cisterns, septic tanks, water 
t roughs, fountains, fish ponds, swimming pools, 
manure pits, etc. 


Home j^Auto 
Repairs 



SMOOTH ON 


Writ* for 

FREE BOOK 



About 25 pounds of 
Smooth-On No, 7 art 1 re- 
quired for each 100 square 
fiT't fif purflicc covered, uml HO 
pEperituce ik Tu?<-pft^ory . Cnm- 
inetruct iueis «ju the pudk- 

ilgC. 

fkdd in -VpouTul cunn &nd 35 
anil 100-pound kega. 


SMOOTH-ON N? 7 


SMOOTH -ON MFC, CO P1 Dept. 37, 

574 Cum muni pa iv Ave^ t Jersey City, N. J. 

Please scaid I be FriH: Smoot Il-Oa Repair Hook. 


NfLinc . 


A ddres^ 


Return this coupon Cor 

FREE copy of Booklet 

Sb30 
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Dlum.r W(,2V*«. 


IN THIS SMALL CUP 

IS COILED A SIX-FOOT STEEL RULE! 

Sound h unbelievable, du£3iVt Uf Hut your hardware de&leT 
will jrliafUy detnoiwfcrate other unique qualities of this tuout 
remarkable o[ all modem Cu-ul invent. ions. 

The FARRAND RAPID RULE 

Patented In U, £ + Not. 1 , 407 + 5 S 3 & 1 , 730,155 

Write to factory for ^outlet and £ix-4nch sample 

HIRAM A. FARRAND, Inc. First St, Bolin, N. H. 


-MROauto powered compressor 

SPRAY PAINTING OUTFIT 



Easy to Operate. Rugged in Construction 
Light in Weight and with it you 
can do first-class painting 


qMMt> 


nre rrn cv* mn-w 

ik'h Sptif ind dc#i ■men 1 ' 


• 11 — 


Ready to Use 

COMPLETE 

F. D- H . Sin Jdu, Cillfij-nE. 

TLi dm-; i:--|i-> the, 

f»d i v i?* - pin, inn 
s-mijirt noLtlr- tnd 
rr i!,-i i:r. (iJfcftjLiiA. 

Ur, Shipping wtHflt 7 Lbe, 

SPECIAL INSTRUCTIONS 

Vi Im-ii Tiling cisrr'Dnrwnr RUN kLO J'O fL I I I LTfifJ 
Fil'h H Ji. t h-i n-tl ion ol lb* ftiiai iiminur v.-.l ■•- ai . i 
ifm-d pump' it? mpiimiiu air vJurnr . : »,r pwiuit*. 

Hid due to theonnrtniolwn of the waive *y*lofn. lindip? 
v, i JI tut enter the nflin^fr *« f kW *e m remi r-r.^„. r. 

Thu I be- .‘lir-:. Aur.-i t'inii[iri-,siir [uiiiinl^ WELL 
h'O'f un i.i"i '■r.y injory to cha ritubir, ii* clirju-jimJ] of 

ilL-llfi 1 life llB-TE pr.'TOn. 

ComEirr-fDor fr* w (*r ts-iiL nJ nil e*rn. ■■ n--| with 

MlApiert S-. 1 Hid No. FTT-F AN If MAKKMFFAIt, 
ABSOLUTELY 'HIE BEST Lute EWitwd Coro, 
pmunr P»ini Bnmrii WJOe lll on tbe nulat tuijay . 

WORKS FROM YOUR CAR. Reriionre Uuu tijvfc 
Idiiif nal Scruw La tX-i:.j>rt#tor mis it. 

iG t* to Lhe. preibun^- 

N r> P'jJrttjUJI 

iar OerMrat L'«t 
tiiirnw fiiipluic 
I«qneriiiB 
Jvname-JLn 
0?cipi n-ir-j 
Variwt-hiki 
Briiniiru 
f '' 1 / i ; r (■■ | i I" ! 

J Ik-« 

fife. 


Buy this outfit todayl Do your own pain 1 1 a and wave xuoti^t E 
You will bo proud of t ha fin* work you can do with It 

AIR-0 SPRAY MANUFACTURING CO. 

61> South San Pedro Sireet SAN JOSE. CALIFORNIA 



WOtJP WORKING MACHINES 


The Machine You Need! 


Includes Jfi" 
baud saw. 
fi— I u* I U ter, 
anti S" (Jr- 
cular rip and 
cr utoctit £uw. 


If you are omhiliffuj and want to 
start & Shop Of your own the Cabinet 
Shop Special lb the machine you need. 
This con-tplere woodworker wilt build 
Up a prosperous business for you in a 
few months’ time. 

£<>up<m for emplei# cmnitjg 
THE PJRK5 WOODWORKING MfCHIME CO, 

Utp,'. pr-9. ilM (toewltan Strnnt, Cinatanitk, Ohio. 

WOOD triwdKJsrtin^ machines sf-ncc l$tfT 

Lkinjuj itta factory: 3SS Nwlre Dint iiul, Mwntf «al 

'Natne . , Ctt-y . . . + 

Ad tlr&HH State. . . +, , . + . 



Limime uuaraiiita 

All $Lz«» end Styles 


300,000 In World-Wide Use 


Hus WITTL ( Mjifmcto Kaaippvd) provide® ehetpat 
reEtable power For farm ewd nauth. Dots mora 
work in less time «t less cost. Put one to work — 
will |i :> y for itself, Sc-n J for Bifi Fr<ee Catalog. 

W ITTfi ENGOTE WORKS 

1744 Oakland Av^e, KjINSAS CITY. Mft 


SALESMEN WANTED! 

SELL COX HOLDFAST SCREW DRIVERS 



Setts nn &islit 
to media nick 
i— - | forAcittj, Radio 

1 — ? and Eloctrical 
* Work. Self 
Holding. StdJf 
b Rclr-ksEng. 

Send 50e for sample and ask how to get Salesman's Outfit Free. 

S. J. COX DipL F. FRANKLIN. PA_ 



_S i - n iii for Catalog Na. 3 I describing 2300 Precis run Tnuli, 
Brown £: Sharpe Mfg. Co., Providence, R. 1,, U. S. A. 



Ths RIGHT Tool Chast fcr\ 
Mcchinists end Tnlmiksf $ 

GERSTNER CHESTS a» made 
Forth® nsokt exiictlng MechsiiriQfi. 

M a tty idaesi and styles In ^ruso 
L'amlicig. Write lot It. 
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New FLIER 

Funny "jobs 


Credent’s New Wirt Cut tins 
No. 264, is designed 
for those odd jobs which 
the ordinary types of 
pliers won’t handle. 
Ideal for cutting wire 
box strapping, con- 
crete reinforcing 
wires, baling 
wire, etc. 
Powerful 
cutters 
operate on 

Rhear prin- 
cipie. Their 
tapered 
<slgee draw 
wire b t- i u y 

rut in rather 

than forc- 
ing it nut, 
FtiUy ruat- 
,:i tj t eed. Ona 
eo &{■ , ■!] Lj i n „ 
Trice 35c. At 
your Hard- 
ware Store. 


CRESCENT TOOL COMPANY 

- 

Jamestown, N. Y. Cubic Address “Crescent** 






Gun rat* 




Combintllon 
4 'Bench Jointer 
and 
Ms. 12 
Saw Table 


TwomicMnEa, two motor* mounted on nnspaat 
iron bane. Mandrtl and titad baSl*ljeftfiti){ 
mounted, J- i uier fence and saw table tut on 

HTVflw Hp '■? +S fl- -■■■ ■ IttllwH 

sretfept. J £■ 

"dL built. tr: 1 1 ■ ■ h n n, Jy 
ascii j lie for i i • i_-± n > ■ r-. fn'. 

■-rni nufctri 

ph<ip n,L |i rw r W«r ■ • ■ 

a l.-irp: 1 1 n 1 • ' h r irl ,■ | 

,Vj-; h«h¥T ■■ rlliJl ,e 

nuublaai. 


semlfor Prtt. BvIJOtH* 

THE CRESCENT MACHINE CO. 
93 Columbia St., Leetoaia, Ohio 



aunw YOUR NAME ON 


PROTECT YOUR TOOLS FROM THEFT 

Write- wild cJr. T,nj mine or ni-nn^-n oh ih« 

I -Mi i-cpI ivid nuL 1 -*-! «nd iDKlnjirw-rib., tir ±t\/ 
lai^tnl . like urriititH rip pnn-nr wun (H-fr of urnml 

CvmpEat* Outfit Si-SO— frew d AnTturi 
IntarMUDp ttl-istrinml circular fxt. Writ* 
A»nti Hiitfd. 

ima haf m c*.. tmt. siari v. . , fwu&j, 


Makes Old Ford a Tractor 


Ni>«r you can convert r Vi at old F . r ■ 3 
enr Sntonuflcbli farm traclnr without 
[i It crili If ally Feed partJt. We furnish 
the trfii'Tiijn wJjoeta, drive Rears arid 
antiJiary nileand mountings, rFaily 
In clnTup a-n to the Ford fro the; „ Fulls 
3 e* pk-w, 

Ht(I! fur f r T‘Y. ParticularM, 

Shaw Min, Cfl„ Dr-!, pm a, Galesburg Kan. 




SOLDERALL 


ATKI NSIthlSAWS 



Youll BOTH have FUN 


in 


Usinj GOOD Sava/ 


1UTAKE your son a partner in your home work- 
AVX shopf Have good times together making 
things! Show him your saws and explain their 
usesf Get him a hand saw of his own — an ATKINS 
“ Junior Mechanic" — and teach him how to do Some 
of the easy cutting jobs. Soon, hell be using a saw 
like an “old timer," 

Whether you’re buying a hand saw for your boy 
or a circular saw for your shop machine, get an 
ATKINS. Made of the famous “Silver Steel , M 
these saws MUST cut faster, run easier, hold a keen 
edge longer, and outlast other saws. 

ATKINS makes a perfect saw for every purpose. 
See partial list in coupon. Ask your hardware 
dealer for the saws you want; write us for booklets. 


NEW Home Workshop Book! 

Tells how to start a home shop , . . what tools to 
buy . . , how to build saw-horses,, workbench, 
tool-chest, etc. Large section on WOOD JOINTS 
and how to make them. Suggests 200 things to 
build. Costs only 10c— worth dollars to you. 


Send Coupon 
for_lt_NOW! 

E. C. ATKINS 

& COMPANY 

Est. 1 857 
476 S, Illinois St. 
IndJanipoiilj Ind. 

enclose IQc for a copy of New 
ATKINS Home Workshop Book. 
Also: fiend Free booklets on saws, 
marked X: 

□ Band nHand DSmaMSitw* 

□ Circular C Hack. OPUnsr Knl*#* 

□ Pa do Heed > njig □ Filn 

LBach L Stfoll □Saw Sets 



| ffame — 

I Address . .... 
I Ally dealer is. 
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Protect Your Ideas 


Take the First Step Today 

If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE* Every year thousands of appli- 
cations for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time. 
Get in touch with me at once by mailing the coupon on the opposite page. 

Prompt, Careful, Efficient Service 

This large, experienced organization devotes its entire time and attention to patent and 
trade mark cases, Our offices are directly across the street from the U. S. Patent Office, 
We understand the technicalities of patent, law. We know the rules and requirements 
of the Patent Office. We can proceed in the quickest, safest and best ways in preparing 
an application for a patent covering your idea. Our success has been built on the strength 
of careful, efficient, satisfactory service to inventors and trademark owners located in 
every state in the Union. 


NO CHARGE Cor Information 

On How to Proceed 

The booklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with it I will also send you my “Record of Invention” 
form on which you can sketch your idea and establish its date before a witness. Such 
evidence may later prove valuable to you. Simply mail the coupon and I will send you 
the booklet, and the “Record of Invention ” form, together with detailed information on 
how to proceed anil the costs involved. Do this NOW, No need to lose a minute's time. 
The coupon will bring you complete information entirely without charge or obligation. 
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Above is a view of my draft- 
in (r and specification offices 
where ft large stuff of ex* 
perienced exjwrts are in 
my eon^tuEht employ. 
All drawing and 
specifications ore 
prepared 
in my offices. 


ree 


Bool\s 


Strict Secrecy Preserved 

All communications, sketches* drawings, etc., 
are held in strictest confidence in strung, steel, 
fireproof files, which are accessible only to 
authorized members of my staff . Feel free to 
write me fully and frankly. It is probable 
that I can help you. Highest references,. 
But FIRST' — clip the coupon and get my free 
book. Da THAT right now. 

Clarence A. O'Brien 

Registered Patent Attorney 

Member of Bar of: Supreme Court of the 

United .State-#; Court of Appeals District of 
Columbia; Supreme Court, Di atrial of 
CoUimbiB.; United States Court of Ckinit. 


Practice confined escluslTely tn Patents, 
Ini k-mufkfl and 


Clip this Coupon md Mail it 9tolo! 


My Offices 
Just Across 
Street From 
U.S. Pat* Office 






CLARENCE A. O’BRIEN, Registered Patent Attorney 
70S Security Savings and Commercial Bank Bldg* 
Washington, D, C. 

(Or, Suite 1106, Dept. A. 3, Wool worth Bldg if New York City) 

Plenac send me your free l>ook, “ How to Obtain a Patent,” and your “Record of Invention” 
farm without any cost or obligation on my part. 

Name . . . * ^ 

Address , , (i 

(Important^ — Write or print name plainly and address office nearest you) 


m 
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TRADE MARKS 
COPYRIGHTS 


Our Offer: 


|ipj' 

1. 1 hb 

Miiiii s a " %. " 

■ ! m 


■Hi 



VICTOR BUlLOING 

Our«*>< UuBdlnt no-arty Us imi »i|* U. S. pa-tan' 
OMIceSputiallyfcrwIfld b, U» iirDurOpn U »* 


Have You An Idea? 

FOR THE PROTECTION 
OF VOUR INVENTION 

YOUR FIRST STEP- The Inventor 
should write for our blank form “RECORD 
OF INVENTION.” A sketch and de- 
scription should be made on this Blank, 
signed, witnessed, then returned to us. 
We also give our opinion as to whether 
the invention comes within the Patent 
Office definition of a patentable invention. 
This “Record of Invention” will serve as 
“proof of conception.” There i$ no 
charge or obligation for this service . 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

Ho w to Obtain a Patent 

Contains full instructions regarding U. S. Patents. 
Our Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described. 

Our Trade Mark Book 

Shows value and necessity of Trade Mark Protec- 
tion. Information regarding Trade Marks and un- 
fair competition in trade. 

Our Foreign Book 

We have Direct Agencies in ForeignCuun tries, and se- 
en re Foreign Patents in shortest time and lowest cost. 

Progress of Invention 

Description of World's Most Pressing Prob- 
lems by Leading Scientists and Inventors, 

Payment of Fees in Installments 

It is n^l rueceftsary that the Jcjtal for iht preparation and 

prirsttuikiriuf a patent be paid in nne payment. Our custom 
is m permit cuir clients to |*ay for Lheir applications in three 
insiailmerus as the preparation of this application progress in 
our offtct L . Th is pSuii makv* the.- pa y me n ts easy for the inventor. 

We Regard a Satisfied Client as our best advertise- 
ment, and furnish anyone, upon request, lists of clients 
in any state for whom we have secured patents. 

Highest References — Prompt Service 
— Reasonable Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys, Established in 1898 
Main Offices: 7S9 9th St., N. W., Washington, D. C. 

Nearly Opposite U. S, Patent Office 
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D elays are dangerous 

IN PATENT MATTERS 


IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection and 
early filing date in the Patent Office. To secure special prep- 
aration of your case send $25.00 on account with model or 
sketch and description of invention. If the invention is not 
patentable we will return fee less cost of search. 

We Assist our Clients to Sell their Inventions, 



Our Large* Comprehensive Organ hat ion hm been established for 30 years 
and oilers Prompt* Efficient and Personal Service by experienced Patent 
Lawyers and Draftsmen. Every case is in charge of a Specialist who has 
been selected for hb knowledge and experience in certain lines of invention* 
Our Lawyers practice in all Ij, S- Courts and defend clients in suits involv- 
ing Patents, Trademarks and Copyrights. All Communications, Sketches, 
Drawings, etc., preserved in fireproof Files, strictly Secret and Confiden- 
tial, We shall be glad to have you consult us or to answer Einy questions in 
regard to Patents, Trademarks or Copyrights without charge or obligation. 


I COUPON 

I 
I 


VICTOR J. EVANS & Co7| 
PATENT ATTORNEYS 


£itnblirficfi 
in IS98 

CHICAGO OFFICES 
Suite 1644-42 Co a way Bid ft. 

S AN FR ANCISCO OFFICES 

1414 Hobart Bid ft. 

MAIN OFFICES! 789-9th Street, N, W* t WASHINGTON, D. C* 
Gentlemen : Please eftld me Free of Charge jroU,r books as described on preceding page. 


NEW YORK OFFICES 
■ 1447 Wool worth Bid ft. 

PHILADELPHIA OFFICES PITTSBURGH OFFICES 
32H Fiii(-I(ty Phils. Trust lildft , 514 Empire Bldg. 


Name. 


h 


Address 



OurChlcncD Ofltef 

Suit# ie#ll'4a Conway Sldg- 



Our Plttiburgh Office 
Suit* 514 Emplr* Btrilding 





Our Sen Franclice Office 
Suit* 1010 Hobart Building 
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Ha. 

[jar 9<n 

3 f fin.* Ivliw 
W win* tl.rt- 
r ratnwl. Sol, 
lil Ijf h whit a 
uv.d, $3?.£iL 


N(. 

f S 4 $- ^ ! 

HrllflBnl i 
(i i wit % ft i te 
1 'taTwrJ. Kaliil 
lU-JC Wh:l® 

I u«. 


a week A! 


DIAMONDS WATCHES 


Genmme Diamond* 
Guaranteed 

Weta Ew,'-t Uiftfnpndrt direct 
Jnsm My rapt; and m=lt direct 
to you t>y mail, Uiwnt 

prSCLB. is irjf-fiOlO. 

SEND FOR 
CATALOG! 

ll» l-n-f fciJs free h-Kik fl-f ItOOO 
IJijUHLrftciuriUi fljid dk-^ric-dNwi* 
of JaudBRitiri E£nf3, i .Dteir>srrn*r*. 
I'lrif*-, Kfrtiirffh^H- W*te-n*m, 

‘LOCULI a 

Wri*t Watch Spatial 
Ng. 069 

hrt-tiiptf lijg-fitt !h(. TTHC£ h 1 nSall<t 
14 It Whllr- iri'fcd C*!ie3 *7 A DC 
Ifiijffw-Ai coDv^awkit. W™™ 

42.49 Eawn and 92,49 a 

Month 

54Hitficl4Art Euorintvtd ar rnnnoy tiftck. 
Crtd!! ttrWl! Pay down; hat^iv i- 

Hmt-mDffltilY. or montlth At your 
■convenience, ALL GOODS DLLivLHiEO 
FIRST PAYMENT. 


>0D& OCUV 


Dfl 


5 7 - E| 


„iar*naJfi» ", _. . . 

iHpIn i*r m«»-wlEh 

wl.lc-n or jr^'j r .r,;i! - 
fi I fed r:in* an- 1 r*Lir<{ 
(lif'irft dial. 2B.00-- 
ill, 20 itowa anti EL'.iiO.* 
rr.-j ! : b . 


Standard Ra’lroad Watch** 
an Credit at Cash Prlcnt 

AU To Fhbu, t.-.i,p*rtiu0 

Hamilton N*. 392 . Elgin 's Latest 

MO Bajinmt £5fl 

llllMfl "Burnt Special” M 9 
Termmin Your C^PNtv riuttai 


who derive longest prolate 

know and freed certain 
pimple but vital facts he- 
x /orr applying for Patents, 

Our book Pater* l-Senxe piv-ps tho«e fnets; sent free* Write 

LACET it LACEY, US F S ht*t N, W., Dejil, S, W«fwtt*a D. C Ettah. 1&0. 


INVENTORS 



PATENTS Pfoe urijtL Trade Markr Regia torpid. 
— A Ocunprehrntiive, e^rerleinnedi, pl4h1|)t APfviot 
Idf tlis protect i . i ri seuL ifevotepn r-nt of your tiJeii-S. 
Preliminary advicr icladly furnished wiihout 
cfeargfc. Booklet H>f iti formation fmd lorui for 
disci rjeifrj* idle a free on request. 

IRVING L. McCATHRAN, Patent Lawyer 
Formerly w]|fi inil |u»flif«r to RtCltARDlLOWEN 
704 International Bldg.. Wuphingrttin, D, C. 
41-E Park Row, New York City 


AN 

EASIER Way 

to Popularity 

PLAY your w^iy to favor with aspect- 
Wn*d, fj,.i‘’> -plj> i' - £ Pan- AfflcriCjUi. You 
iearo popular music quickly. Fun, popu- 
larity, increased income! Choose any 
ioKcument' Pan-Ainciicansare the only 
complete tine of nmorutiy advertised, 
factory iRu.ua rtteed. nr.oJLrj.Eelp priced 
iiiirru men r* made FttEMZ T#i JM jL,J 
write fu I literature; attention insEromcnc, 

PAN-AMERICAN 

Bill'd Instrument and Case C. n. 
90pj&- American Bldg., EJkharr, lad. 


\ 


\ 



tirnity to make 
tl W A we* It a* 11 la | 
fine tnflde- to -measure all- 
29. SO and fB.Mj 

■■ ; vultw— p«I 

tivo'p k- 1 Lon eight, Blgseer eommi ts-Bione paid in ad 

eance, CtHUCE T9E*«H flw*t CLBTrtfS IB1C, We attend to 
deliyrry and «l liflctiMli* MawAtp La ou Hito t l*rE« etotk 
lunDlf?, 109 Btylira — fomialifd Free, Writs at utuu 

LPfNCCR M|4D COMPANY _ Dc jj! , W-Bl* 

hr«(iD ilrMti 

CH7CACO, ILL. 




MOTORCYCLES 



H llhtM-lMlIAN CO. 


Wonderful Bargains 

Small Deposit — Literal Terms 

Indian^ H.irleyU.ividsonr, Ac4 

and Henderson 

$^bi| 10 r«r UMiiaUn A, 

VMrrrrrit -Jiarv.' 4* <d< *t Iks w— 14 

1 -109 HnyJsloii Si., Boslon. Mass. 



BOW LKOSV 

THIS GAflTEB (Pil'd) 

Makes Trousers Hang Straight 
if Legs Bend In or Out 
Fr« Booklet — Plain Sealed Envelope 

ThC TV GARTER CO„ Dept. E 
Sou th Bend, Jnd* 



buchsTein*s fibre limb 

hi untlniif I* ?car 

.[.j.i.p «in>nf l *>4j I 

riACit, Ihrh-t K«bf 

pi |,-| i: ^Fil* . Pr^riM 

rw ell (IcfoLTtaHJev. 

P. PUCHS1EIH CO. 
610 3r<f *,<*.. « d. 

M i« WgAPO LIB, MlpcWj 


MISERY 


Multiiudn of ptnoni wick ddtcirw htiiiDf 
nd I lead Nooo enjoy 
go to Thtutt ind Church kcivu they 
— . liie Lrqoicd Invi-iibk £»r DrurrU wllith 
H ffiemblt Tin(r Mf.e* p honei fiicnis 
m ik £ir entirely ouc of l.^hi 
No wirti. hicienci or held piece 
ThfY pr* incipeniivO Wrile for 
bcmtlec tnd morn iuirme.il of 
ihnn vrn l«l«hdwit lu ftlifl f <f*i i - 

L 0. LED HA AD , hie., till m, TO Mh Aw,. Mn Yert 





Get Into tire blj;it*jt mrincv making huslnfisa of the clnj* with Hobart Constant Arc Wilder. 
Outfit InKtali&il si prvtJC&lly tin entwpEisp to yoti. Auto riiEchnnlca, ^aragee, an fact, anyone can 
CAjIIygcL into thiH garuflLablo btLilncAH, 

COSTS ONLY S40 MONTHLY— 30 DAYS’ TRIAL 

Hobart Parmtea uadtrnl Dial EUnilnatts tiaic^w^rk. Lets Anyone weld ranter, uasler, mura 
Ff.-urcly w LLts (nwer c.uff*m eic^t. :hj lmyat* Trial mntwy Tja<?k ounrantoe lei.-* vou jififvn our 
clal ids ’- trem end rnis umata you’ll make pity fur equipment in abort lime. Write (odiiy lor (ietull.1. 

HOBART BROTHERS CO 


TROY, OHIO 
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PATENTS 


Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand- McNally Directory of Bankers 
and Bonded Attorneys, published by Rand- McNally fit Co. t Chicago, 111,; The Baggott 
fis Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation „ 

Boston, Mew.; Flugei'a Law List, published by Leeal Directory Publishing Co., St. Louis, Mo.; Amer- 
ican Lawyers Annual. publisM in Cleveland, Ohio; Bankers Service Legal Directory , published by 
Bankers Service Co. t Boston. Msis.} Eyre's Law List, 9 Park Place, New York City; Walters Legal 
Directory, Omaha, Nebraska, and the NfltiOflril Directory of Attorney a, Baltimore. Maryland. 

WATSON E. COLEMAN, ^VcuTw^xA^"' ViV 

RECI&TERE0 PATENT LAWYER W ASH INGlONp D« Cm 


PATENTS 

TRADE-MARKS 

Don’t Lose You* Rights 
To Patent Protection 

Before di j= rkafli ntf Vout ihWhfinn to ativnnp fiend 
for blank form EVIDENCE OF CONCEPTION rp 
(u be eipned and wi incased. 

LANCASTER, ALLWINE & ROMMEL 

JSO Ouray Bldg. W ASH I NOTH N, D. C. 

Originators offormit "frvidencf of CanctptUrft." 


Tfc 

BLAIR TOOL 
AND 

MACHINE COUP 
ColJrgc FainE r N. T. 

^inufacturiniE) 
Mtchini*U 
SlfKB 1S9S 


INVENTIONS 

FINANCED 
DEVELOPED 

patented 
manufactured 

MARKETED 
Writ* for pu, free booklet- 



Patenl. btpL 
at Palinl 
Law orric*) 
of 

eDwari> 

GOTTLIEB 

j Bcckniin 
Street 

NEW 
YORK 

tJ. V, 



2bt"!« A Better Looking Nose! 

I rrb p, r a t t ,«ur pirion 4 l appearance 

My new Model 2-1 Nose Sltaper to (HslSfteti to Em- 
Drovc tho of (he hy rctm nihil nr ihe 

cartilage and lie^Hy imrta, safely and [>al nicely, 
This In aeenmpllahed Uinj Ihe very Ameftnrt precise 
AdJuatiiMiiai wtiisrb vnly my iiatcniud M«!d 25 
pn*vesiwi)- Ill'll i ;ts are Easting- fan hr worn at 
nig Ml, or during tljc day. Mi aey refunded it rmt 
AatlKOad alter thirty days' trial, wnw for fr&a 
l>ouklel t<j 

M. T R1LET Y, Pltmetr Aw* (IMpIntt SpeCiaW 

Ptii.fi aiwOwawrow, w. y. 


PATENTS 

PROTECT YOUR IDEAS 

Write today for FREE INSTRUC- 
TIONS — nr send Urn wing nr Model 
of your Invention for Examination* 

Promptness Assured with Best Results 

MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 

Farmer Member* EnAtnrnin^ Corpl ILS, Patent 

255 McGill Building Washington, D. C, 



8 Band Saw $1095 

Only m — > — 

ffn’Tc ft bi An Ate o / An l/p-Ttr- 
Lhite Band Saw, Ju&i Wisat 
liiu Have firm Looking Fort 

\ l :,M(1 Saw that is h'Uarnnltcd to 
■■ ■• . i he RsctLf! re^uitM am the laraer 
ami nurrr espenjilve niacJilcit* now 
on Use market. 

Has Hardened and grmind 
shaft*— **w KUlde* made at 
mol ri eel— ; . ' Atm im silver 
Saw Hlu.rte-'wlll cut 
winjd up to i 1 !* thick and 
I is; hi n.etAl, A real machine tnade to 

In*: i I c hn.t, md rarrltt a lyittiiiti tit 
■ I ttt 4J[ FinMItV Jt-fuiAilnJ. WiLt IIeiiIIdu 

'. ' i . :i ,du .Motoi S'ulliBjr ¥15 00. 

Up - T o-Date M ac bine Works 

Dept. :iflp 29W-15 South Wataib Ave. 
CHICAGO, ILL* 


P 


ATENTS SECURED 

TPAPE-HAPTf PEGI/TEPEP 

High-class professional service for Inventors and Trade-Mark I tiers is net^aemy for l^HORER PRO- 
TECTION. We Offer you our facilities on Reasonable Terms. IF you have an invention send us n 
model or sketch and description and we will give you our OPINION whether your invention comes 

with in the provlflinxm of the Patent Laws. Outf bonk, -l HOW TO GET YOUR PATENT hl and Record oE Invention 
CcrUiieatc aunt un request. DELAYS ( J rr DANGEROUS in Patent Mattera, 

Terms Reasonable* Best References. 

I* MPMMtiitfMiiw* ■ WRITE TOD AT - - »• ■ — »« 


RANDOLPH & COMPANY, Patent Attorneys 

3«t VICTOR BUILDING, WASHINGTON, D. C. 


Name, . 
Addr«® 


lAtBHlilbii ■■■ ■ ■ ■ ■ 


■ ■■■IPIIfl VIA Ilf 4 I<1 BV11 RV< 


!'■.■■■ mmm m mum m mm ■ Aril « il ■ »« I ■ PPR-P ■■■ H AAi« AAAI ■ ** ■ «>■-■ ■'■■■ ■■■ P« ■ ■■** 
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I M 1 Make Your Watches, Clocks, Etc., 

fiLL— - Jej.2in VisihlA hi) N ifi h f Til* fffftjF Iftitol di*«.efff-, ki ifc* it iiei ifcr 
BBnmii «■ mgm; w „\4 |r . : -i..bii y 

■ fit* *±rh*ii[ 4E IB tinfbiiBQl pfMa. *■ b*ei *t tut i'JMX «4*<l In pt'idm-ir-i ilu, kriP4PP*bli 

HIMUtftfl t ^ A 3 .'-i i vivirh. k»HM to tW piprtir* «f ■n» ar-tvi-v ?«n ‘ af watt* UjJ t, 

•n,>l"--„l il PBMJCIH *!»■•.«• •• it.rl THi Pin K e r- TH* PIHIIHT. THE HARK ftPiL 
LIAKT IT SHINES. EJlis* prmpn* to t- “i.i .. r pm . 1 s.nl* *•..[ !•*•! i i . : ■■! 

•f tu t •*■*• ‘i « !■ •■■. ’ i'J gp.pTil* i (pf! i in ii-np ri. f. g«i nn t ■ ! i ■ r» •• hut* 

Li i UB Off IWKifH pffttff, of r I it ilftrL-i,. J'| I I ■ , i:il[rL ! I r-X kp , Half ipi ri ■.'rr.rFp.bip r Lr rf Or|hflfp; 
Ins4.il ffOU* .*■ t •• l>. - ■ ■• ill i pi . | • r a ( L. . , L : " 1 >rr ■ ■ h Jffi i l.ir|<r 

■iifi. S-frc -; l t> r- * JOHHSON SMITH ■ CO D*,rf. HD5 ItACMnf *16, 


Cigarette Maker 

Aoll jf « .■ i : r o ■ p, pud fe*T« 
nip.n.p|p better >nd 
w-Tto nwr* ii-nn h-nll I.'ftff 

jp'jr faanrtte h-TPnd oi lebac- 
H, S’*!, ijttl'll. bftlldj . 
Fnpipi fpoo, * Hi 1,4 H Si. 
Hub -,r metal, 

pl.-i.al i.lffle.1 2 So, 1 lor OB<. 


Exploding Cigarettes 

SOX fflfltoina till tin U-lfer C - *' 
bra-r.-M «r *Pf*llprie oumlitjr- 
T i t OS,-iOP K- r*p:, (in t 
T-.r- tv I Iff 1 

mi-1 Lift! ■i.il.liH, LLi rirui'i 
*rts 4 Tiry (real PrirPti--' ■* 
k ( Ti tH **wh p b"ini RAN 1 '! r 
A r T, '»l tn If fir rT.ST-.lr- ti ti- 
ll rrli-liOffffiipffff Rrlia, JSt tn P . 


GOOD LUCK RING 


ffstatCSin+lKJOeka 

,iu KsorChi-irinf C»m. i Bt 

.RuiBBr MiltHnfOt 


cnina foil hr l.Qal, 2 Sc ajiJ. 


I |/ lt C«H with r«l Tanks* 
K Po p by Dtort. pbwl r 

R* H I* Mis! !f-M X- kx|i4r toy *ff» t 

imfr'ijtPii Iff dm* in* Lhi 
fo.uk ln(p|lWffnfi -ull-hOf- IP I ft 

e|4^VV' ik . tliP H*IL*1 rf ' VI Ihtf MMf 4>f 

•'frill* • ,J 1 tJT Jn f il 

ifliivri. It m j !3 lTB^I ploftiT,. 

■ • .■«■■ - in l rii ■ vbt'Mir*. In 

f- "S^ J y- JHiimipr p« 

m _ r MT llr* 'I J'P- llwl pp-IITTlI 
. • » LIS • ICfto-L TTB-r, 

! 4a> toP^wbil.t nf 

M mjtfurr, 2i r llwTr ^ i" niwliiv 
■ ' 1 .7 Tl Leim In wi'id Li|> i Le - ■ nrsft*r- 

pl'liH vilk - JfT+ 

i il 1 ' Inii - T 1 1 jLia Ihp • . rilli I toff i, 

Elultri ' ] - P>is4 flnf, 

(■ piTiEEil *1 ill if dwi, 


lllvV (bip Ijirili will i- |- ■ • t Jtlaliff 

g|M| It Will s-.*Tl' III, ill, Jill- tri I '.r italM 

afc ^rEvPid. ffpiiirv Sifflilfl* 

NOVELTY BADGES; 


(S'i^KS 2 ? 


MAGIC 

TRICKS 


fuEin;- Fir-wii f r*.Lr l'd'1" / . j ; • - 

r VO TEfjr nurd III* I 'll M || [ *i . t r' 

ill ti - i ■ ni pi. ii .on lor, elTinff ttjh 1 
i HI f ■'.I iir ; .FLi'J i to (JlfllT U-ifliiit <-oti 

H>c r auk liiif*, 3 l« Ih, or T*e »*i 


Q It EAT ^ ,i. ■ 

CUHIDfITV (fl i 

6i.HJitocb.lA, •] ■ 
to Uni WuflrJ. j '■ ' I 
*1 to ul ■ Pvto- 
0 4* 1 E 0 111 d j { - i 

luu f»m, 

B»Pi to W.i.a . 

caod Iwh to 
(i>, ■■‘wnffp, 4 d 
aiauito Wi.r, 
u( ifL Him U. - j 
Ira Eton ■ ■, l* *ppiwiEtp,|i. 
ra 'l c -H:e n L'r TflEnrlff n 

M ' FJili 1. ISi 

lili, 1 i.i vi Cor *T, SQ 

■Lon LIT illftAIni wAli [ , 

llL T tor 11 3 5. 14 'i 

It 111 I 1*1 J I, !■> Uto - 1“ ■■ "1 


t Anoud«rlUt]|LLle 
A * c*3 .* InBtrunKlil lircp 
nAs (liinhiK nihtVea } 
PVfflL IlluHkfSt LuiL 
(iirprisimB and 
u fliiirttlnir. "W Itli It 

Toe ORB hpi Phil I, p(j|jir,i.(l r tbi bf-no* of 
TOSIP CHliiTl ■ lira i™d 111 R l»M pfff'lla. Ih- Un 
itoiM CEWn-HE I" i l-'rra •■w(k. R'-'t "IRff T t4b#E 
Eiii ilhf fllminn* f fbi Ifc, 1 fw _ 

SURPRISE MATCHES 

Marc Tim than 

UsiliHrn? will) Four f .■£ 

mm. lyumk kiifi y^K > *’n& > 

like *, r 4 l Tl a r F 

m-itcfiM. A Hi the 

vH*Um iHm to tifrht ir| r 

ohp hi % t c-Lii i| Liltc u nfTgto 

f j (w l[k *i bni. 3 Hmtffff i5«. 1 J Tn HcmFv. 


STAGE j^e wi^utLtj 

mauwu nf H* ol lliAi 1 1 

MONEY t Ja| M£F f' - T 

ilmi" ami [tepliru; rHt n ircnuTur i 
i ■}( Iwi'h from t h i- HUMUiF Of UiP :• 
the eriett crf-rt-iH will I'e found if 
On all T I rut ejiu lie ilrtslrril Frlca*. 
pdM n olil : 4« Bilk 20c. 12* f*r hOt 
*r $J-50 thousand 


(■ et t p T 1 4 


tosl^J. Pal, iSc P 'to' paid. 


Dept. MS RACINE, WI5, 

" 0* I.i -o f ifl: ,■ '■ of oar it* CATAL0D mi Hod pa racalat ct 20s. 
NppHiuFii bPpifiiii li e,. iff* bailor rhon *ff*r. Only Papy «f I ia k lad hn 
• EiE(an» Nearly &IJQ oil, i *t oil (** lalaal li-ltk* in rtiiilt. the maw*n 
i»pw*f*T*ff pi'ii ip, Eimai. -oparnnE icodi. rnlibir ilampa. vati-ffUJPl t hhI 
ki twroEtl wo ii iru i e . Gpri*i.|tta* in *ctP» aod pki p(a, ato.. uaappcurR>kia 
alkDwhnxp ffiipi) hy Ccn. *A*n h ¥ Order, COoclr cr onnpod U. #.. CinB- 
f* 1 *™ aid Fomlffn &li,"tp Igr oil prttotoff kkptod ffkcoo. 


LUMINOUS PAINT 


IA 1 £ST 

catalog 







BLANK CARTRIDGE PISTOL 


A On s i t PBC jj| li Mei 
1 Hiaph Cartrid^o f'lol ■ 
3.^iD JH.ii n|i for; rid pro, 
Hp^ II 8M y i laa N ,i TeitT 

LonlV 1.50 

TK, Ul 

i "4^ Sttlnpe'.J bf 
I TrSbi r-t ;it nn « 

i hn I » 

HfLAWRKt' \ C ax Ji 

9 f wi i '- 

iJr Ijf r 


W '21 rr-Jvt" 

rlTto'ifiv# Tfldi 
*1 1'- 1 I'li lEl^Tht f.^Sal 
t > ;. '■ f :H.rv* ! • ,* r; TT-nliOOl 
HE'prkfRjira oliwf 
ffi;,i :pJi to ■r\' > « a w, 
li urii !a* . Whvn li.wied It 1 
15.11 y be or aCeffdoe*,* n 
real xersdff^r miLlic ijt ,|rH- 
mmr Cc LI fa. it Likn>. e tand- 
R.r-i .ii: HU. LM.ifjli I. nrr- 
rnlffn - I-S LEVithl- aiEfy. 

Where. OpCb.MlCBlh With 

Or der Off ffr: 1 h-i- n:»FJt, BI*rfc niajlrl,ra-o 1*10- 

tor, 1O0 F :n i li.'arci'nSei e. an,f ,'ur naw 45-0 ci.ico 

tn; Mll*l ataJllftrif JnCnpS flnvriHi^; nil toe D-htV 

S 1.50 * ihl'iii •r.-a, i liv I- • m« nlT. Onnet t-i !.-t 
( iarcffl (tcrat. Lktrm Mfarik i larlridm* SOc r«:r lOO, 
Affie pf FI" - HTudhur I Tpai r Of pnlil B EHs . . . C 


ll j lltiktcii iltli ]' 

H II Old. Oiftopi* jljjhI lnurcst* 

1 if Kid. I Jtltd of |j3«LH(lf O 4LB 1A ell 

\ M i B-H vct v 1 1 Mifll I U la hi duuhlb M lefuwrjlm f«r cK- 

i-rnmlFv: Hib wtiDd«t-H uf nutiiia it a inn :,j. 

tiperii O1 a« 0. 4 J tf.Tci>i*f!ii|ii!. n Burnlm? I^mb. n IleiHlImf 
filioi, a Tel eaoape. a CompnAL it Docket Mirror, boni w 
liLr> r ni!;£kji(;fh|iC“- lur ^mmlnLuK eye. enr, nose anti thrgut. Jt 
H wortb All Lit* t-i i^i to SiirLite even vue iinlrkTul ehulcr in the 
eya. Folds Hut amt nt4 tiie poekel:, ftomotiiina jErmti — y«u 

■need caw. Itor'l ftiPro It. Seel by mad. Only Ur a-r 1 tor 1IM 




THROW YOUR VOICE 

Into a trunk, under the 
bed or iuiv where. Ijhts 
of fun foi lingthe teach- 
er . policeman or i fiends* 

THE VENTRiLQ 

a little instrumen t f fit s in tlie 
mouth out of fiiffhti luted with 
ubrn t 1 for Bird Calls, etc. Anyone 
□an use it. 

Fails, A ]6-page course on ventHI- 

otniism. th« Venlr ilo. ALL FOR iQ CENTS 


PISTOL CIGARETTE CASE 



It Imi-kit like: a deadly weaoun, hut If is ' 

qQVl‘t ClKUaLtff CMC, Tllll CtfVf-T : 

has flifjveit StftPlUiettcT Hum tho v* i‘. linnu Irk 
W many tin awkward ene&U&OT- < -pf^lI run 
''sticKlani op 1 ’ your fripncl^.. ‘They squirm 
atul fJFOteflt 1 1 m Lij^a Lc load cd . Pull the 

-I| TmEi - — , • t^'RWfr and the ^Ikih* jJi.’fl 

*|,0|i.'ii iHsrbwknfi the rkfftV 

T-\ " -w !■ tv || IllAlh*. Uffllt 

, T HLm anil camiact, Wrijrht 
\ ?-Vu 11 only 2 oimees. 


MICE 

POSTPAID 


2 5c 


MAGICIAN’S BOX OF TRICKS 



Appar>tu* a»d l>lr«!tions for a Number of Myi- 
t«rioUS Trichi, < wcun k- 
oxi Entire I reninv’t C 
Enlrrliinbifnl. ■ 

3W~ Anyone Can Do 

Tl I* eP'ilI f'ln ThJIiEll^altff 

(rU-tiJ*. HjhP tlj.li HT’ii rE j i LT4-T ' a C*1H- 

afft, ant rtiu will hr 'he tip'ri'wpH- 
JrUnw id ypiir djitrirt. it rip 
Lh I up Ilj* I(.|>ir«' UP f"F '»P ftrfl. 

rl ft ■ I e T j .» h. * ■ ’Mill dill 4 'J' Kj 

MAGFC BAf.T, > \ \dK 

ThFd'K fp wonj»i| lml| I* |Jii. r J 
I ■> pi.J iijmmi r^ilartni '. i.n 
I lid >ra, *|i *n(ir-" t"' iS und » InnxHl 


In. wjifieiinp -Ewi'i j ,i L ! M L Tlip 

F] i ?il ptKF ■[ tttc K H".t KJJ^ iVeEi Iw 'nod* to rfl.R-nr* «.rr, pinto' T nn fnra Ilian 
r,v* tibOrai: [ ■ I HA I'J-'BA hi ?rc fXJIW BOX Cr «,in. plHid in iliR ,a 
hr ti-, phpEffailr'Li ,,r rSiniigrn infaff er.in rj aiwjtJu-r dprxnnipa(.hik); 

(3 [.A?H f lU-hLC'l' I'JiJC'K f n i :.(a ■» drop iw^rt irjfn. n fflRWi "F wa'ar "iwl t, b#a 


irta 


EOrnr K* puarv-d me due torn h«« TRnirlieti and I, totrrf iniit*alwi» ffMij: 

Lira MRiioy PAL-rfJBY PROM TUB MOCT F( TRJT'K I* wnndn 4 lff ffbdr- 

Irm -iisirilv »( rvl'jrnJ EiRdffT rl 1- 1*01,1 «'Mie» i_.i|1 nF fin r m,iiil-,‘] Ehn EICW-. 
.ftFP£;%hf\HJ J-IAS bwAftCftlEr Ip IhRMlIrcrnhirf Irak; En Lira Uiftd mvto 

irrv.Lj.to vutlyvral: ih# WI2AHIPS III MG COIJf THICK E th* BM- 
£ li.\S jKEi [iOt;I l.h Hno one biitjmiwLF t» pbt" to Bftii It Iff, dAwaJt tlra 
(iJiKST IEAT AN I j DICE TRJH-fi Iff k,ran rtprw i, i,iai-r4 un I«n4if a hat 
dipaDpr ir*. Riid ii Fcuiid "ml. 'nimii j-i iw* i-i •• •-»■ toi#-l:«J r-o i n>:, n "4 
Ivi.Eid nvt It4.i 1. Ito OREA1 B3 FAN TOM CABO TRICK. <* iwa hop 
f-,"- IffftT-ii JifAE Ibi IllIJ lnpni--t|i l.ft Rre RT-I.I |.ir perfnffmHaa effrh irjj-k. lr, 
riilili r l,,ii i," IF* fftrfi'rr. 4 atuiilier aF alter ftral* pad UiiraHifc, pin JulEy ffl* 
f.’in I hed (nr wlii-li woo rae ennily ir.pioe .or prwiim lhr wraai, ■ppaitiiM. 
Prtoa tORWltlff fT.W ffffllfttW. 5l,mpi instill. 

JOHHSON SMITH A CD., Dept- HD5. HAClNE, WlS. 
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Royal's Budget Pun 

Makes Buying Easy 


■ \ I LCJNI 

■ It ’ * ■ BALOVA 

$3750 

CH-iO' "Lone F^ro" — H.mdncjmclj ct<- 
urttvrti 11 retime e^e, eimnurtsefli is-tfewis 
H8T«5Pnt- K/Hllum b antis ttrul dml, rnt- 
■enled "diihc-titf!" ijrateer<jr, Flexible link 
bracelet It* match. Ltahmra <3-5$ a Month. 


f:tiVs 


ROYAL WATCH* °CO. 


^ADDRESS D EPT. ibJ 17 0 BRO ADWAY,, NY } 



This Modern Woodworker 

rjO f.-* t Belt Sander— Saw-* 

' Jm ™ LA -jt. Uoi< Xi H. F. CiK Muter. switch, cord 
( * AT? ^ rS and pEllfc, 3lt£4 Mi, falidiT f<? r 

r dm .J ^ .itTim 4-in. iidjuht- 

^ - jWRS j/wf~*ir (tbln b»W. ilJ'J In. KTiinicr far bjs>- tool 

* , ut drill . Chuck takes up ho H -in- dr ill-.. 

J Qtwrnrtw [Q*njr Qih-er UkjiU. Urania 

™fr j Pn to, Xr enctti^Ki licit, -[Khlifiltf'd tub'll?. 

v -- Fetidf. K4iafd# ftINi trUumlu** ItacIBernd. Etffl 

MlCiO. Weight. (i<) Uia. LoWbh* pric* kruiwn For bLch KTflde toot. 
Sat isl"tLnt«ry pr mctnit'y bntek.. Order dw Of afrit* for circular I J , 

Steiner- Fulton Products Corporation 

5751 Easton Avc. St, Louis, Mo, 


WELLS MANUEAOTUfllKG COMPANY 

itF ai 61 3, Grttnlitld. Mlllt, <J , s. A. 


AGENTS AND SIGN MEN 


Earn uj] to $100 Wcrkly, end ever, Cutting up 

OUR GENUINE GOLD LEAF SIGN LETTERS 

— trn store and office Tclnctows, board e-lgn^, t ru 
\ \ and flfl-'ts gltirH. We also iftftke Let order tci 
J I and blistnfris emblem* singly nr by 

thousands, A pcrmaflciltUU^IIW^, Movnpi 


WE WILL TRUST YOU 
j . 7 Pay As Low As $2*00 per Week 
--r7s Si_^/ Hendersons, Barley -Davidsons, Indian* 

Slightly us r j d and rebuilt Hun tf reds to Select fTOJit. 

Send lOc fnr lint today. 


MOTORCYCLES 


MYEflOW BROS. CO., 15 OarkXoy St-, Bntvn, Maas., U.S. A. 



A Fine Paying 
Cash Business 


Build ix good, steady t permanent business of 
your own that will pay you n handsome income 
all year J rouiid p feting saws ou the Foley 
Automatic Haw Filer. Very little capital rc- 
q Hired — buy on easy payments . i l ake mo ney 
while starting. Paul J. Davidson, who does 
spare time filing, writes, “ . , * have made a $ 
high as Sll in one day. ♦ * . A/ y business is 
increasing at! the time . Will soon be forced 
to devote tny entire time to saw filing." 


No Experience Necessary 

It is easy to file all kinds of saws on the Foley, 
After saw is put in machine and simple adjust- 
ments m:ule t it files automatically* E. D. 

Tciulme writes, ‘‘Without ofiy previous mechanical 
ejporiciif# / operated my Foley! guided by the in- 
structions received with the machine*” 


r 1 


Start tVlaking Money At Once 

You wi]E gut all thu bu^im.D 4 you can handle ju&t iW 4 
£0011 ilk you let people know you have ft Foley Filer. 
N« Oanwisnltifl. OtherH Lire making biji money with 
ihc Foley— YOU can too. E-end coupon dx once for 

Free Finn. 


Foley Manufacturing Co. 

21)5 Foley Bldg., 11 Main St. N. E-, 

MINNEAPOLIS, MINNESOTA 

Pleftfte Hr-ml nip ronaplete information about the Foley 
Filer and Fre« Flan for gettiOK LiuftincftN 

Name 

Addrpfi* 


City 


Slfilc 
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W OOD all gone“ won’t hold 
screws — doors sagging — knobs 
pulling out — locks loose. Here’s the 
best way to end all those annoying 
repair jobs. Replace the rotten wood 
with Savogran Crack Filler^ push the 
screws back in place and the job’s 
done — for good. 

Get a can of Savogran Crack Filler 
for your work-bench. You’ll find a 
thousand uses for it around the house. 

It will not shrink , Takes paint per- 
fectly and defies detection- At hard- 
ware and paint stores. 

BIG ONE-POUND CAN 

SAvngian CfacL: Filler; 35-lb. all- 
rntical p;i.i1 (for painters,, woodwork- 
er*, i n du il f'b b J ,^7,70; 5-Jb. can £1 ,25 ; 

1-1 h, can Won't harden in the 
can^-tw> waurc—a real buy! 

PAINTERS' SAVOGRAN 

Want to make a hit with the Mrs,? 

Clean out the garbage can with Painters* 

Savogran — make it sanitary and spot- 
less without scrubbing. Painters' Savo- 
gran deans like magic, softens hard 
paint-brushes,* re moves paint from cloth- 
ing, Saves fi me j money, and hard work. 

The professional cleaner for household 
use — used by painters for 40 years, 

SAVOGRAN COMPANY 

India Wharf, Boston, Mass, 

SAVOGRAN 

A fa. II. i. fi*T OFI, 

CRACK FILLER 

mv ( AflP. 

WILL NOT SHRINK! 





tChen 


your 


hands 


look fihe’H'iis 



■fry JLrtlM <S 0 AP 1 
S3 Seconds with 
Jl AIM'S rich, 
pumice- filled 

lather, changes 

cm 't'o supper- 
table ba»a,s. 



Takes the dir+ 
but lea 



Catch Fish! 



T>]g. Mink, Muskrats with 
our new ffttriJng galvanized 

STEEL WIRE TRAP. Writfl for cur FREE TRAP Offer and Rargfdn 
Cat^lue. (1 Box Older famouii F1*h Bftit TREE TO introdUf’S rrnr tKipa. 

WALTON SUPPLY CO.. 3502 JUNIATA AYE , ST. LOUIS. MO* 




ALL BALSA! 


A TOiliitio pnld rf * on*, 

Jjl«* klBT-wiEl* BfrfirL lfiu 

(itrr-id J4 lib, -TkiLL unly 3/fi <u.t 
TWkn efi msn-* piwar, Mu* 

Qfmd>t«n1$y. 

1,,-lial.,^ ewn ,i nsriran malm 
I h : J inuJrL ■ ■(‘ilsr, *1 ItUifKl, ill” Vr- 
SiHiiinC j h J hi rsmbtr I* bllJtd . 
j:\rryLki.: ■ ir.tr k'-d. N»(1iiii« 10 dniw OT rncniuiv, Jffl t«J# or nkill r*“ 

i|iurT,l, K*-t jiir-ImJiJ. iitG-«UbFiiIrf-d. ldui:i^hl>r.j Pl»|> llrf, SjlH- fnllb'r 

■i narli-dr-.r Etrn.Ai, LhLfr, den? dlicH Mit* rind n-ll cHitr tutorial. Kinkin* iJm* 
In l>ii j”, Cooiptt'te art porLtiiiid in U, S, and CanjKjn, ft. 4)0. gatj||faeti>rt or 
raMiny back. Or tier ik»W. 


The Midland Model Works, Dipt, E. Chlllicothe, Ohio 


cannot aorept Htanipn nr Q. I J.’s, 
Xo Caralugue cscL-pl wllli *ei,) 
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GREAT 

After Driving! 

When you return from an auto- 
mobile trip with eyes that are weary 
and bloodshot, apply a few drops 
of harmless Murine * Within a few 
moments the tired, burning sensa^ 
Lion will disappear, and before long 
your eyes will be clear again. Mil- 
lions of bottles of Murine were used 
last year by motorists, sportsmen 
and others whose eyes were exposed 
to irritation and strain* Write 
Murine Company, 9 E. Ohio St., 
Chicago, for valuable free book on 
the proper care of the eyes. 



Complete Your HOME WORKSHOP EQUIPMENT with t tie 



H & A SU l r. ng shai 

Turn 1 M il III', III 1 1 hr., i* -aJinf", jn-iCrSinq — F.rr. 
CnQnrJvftbld bllll 40 rk job — it j rr il l Li: il , -r Li. M 
ctusl trot. Til* llr " c [i "-" th»’- * 3 yr*vlk*l hfUTT’ 
dul V fthkgtfT liii* i:T«r i I i.-!iid w'thbi 'h* iiTlcn fainn 
||( []|P iiti-ILiv*i hlm;i. AJiO NM.-J in ]i i:nd:-i-H> 

Ilf i*i^u| 0 ’«rkkT.irkioe .U.|| iuLk'jiCriiii ,i i |'*. H.-j-LtKIf; 

« li'iil.rJn. Sh I He li'l i:ulhL-jf: hud t-Ury hl^iq.qt pUr.r ■ 

HESTON & ANDERSON 
KWiwbLuj Awft, fJURFIELD. IOWA 



Cf All * WaaL PROVING to Merchants 
a WC&IV lifiystfl Advertise 

R. O, Gogrien made £32 r m ft dftys 
— sold 5 mjn^hlneg- In 2W hours; 

THE EUREKA AOVERTISER 

(Automatic Wrapping Paper Printer) 

Tnifnin wunli' npn^n iVu Tn,]q,h|ff ?r|rF-l j«nc. AlllCN- 
ninilSro-ll y pr-lnip: miTch MilV "Adfl r| dq wrippi rte itnDcr, 
him, Multan. eirouliiri, f-ifl,, In £■•&'' Lwa urten. 

LjMirklv pLyF fur ilu--lf , F|i*i(_ Y,. lutd A miAicYH 

III Ewii ritiiliF. CrjlLu^t **id" k^ii youT comm wan. 

We i^CiTnf. Bnhrniik.n-L » pFWp«l „ Writfl 1113 ™' far □ n.UflLUj tlhpotl 'in f Ef , 

WOODWORKERS CO., 1M Cortland St.. Chicago III, 



Electrify Your Radio 

With Townsend “B" Power Unit. 

1 50,000 in urb, n (noted up in ft few rufr 
meiLts. Use &am e tube? — nra ch^nne*. Better 
reception — die Co, nee, Send nan ie a Ltd adiire“ 
for dt!tEiil.% Proof and Free Trial QlTer, 

TOWNSEND LABORAT OKIES, 115 TOWNSEND ST.. CHICAGO. ILL 



Direct to you at wholesale prices 

HTulrifed Bhitkim mf C«iii4e ntial Prin Lni «f 

Cuannled loJiniis H Brief s Htnilffsrjus SuperX etc. 


(Sotd on tflty terms if desired} 


CRANDALL CYCLE CO* S2Ws stit* sl £h^nisi* a ii 

Malamyaltv 6IIM4 190S Springfield, Man, pJffLs of the wnrld 



is workshop 



When you pick a workshop helper you 
want one that is handy; one that knows 
how to do several things well. That's the 
kind of help you'll get from 3-in-One Oil. 

Most any oil will provide a certain 
amount of lubrication * But 3-in-One does 
three different things to keep your tools, 
motors and other equipment in the pink 
of condition. It deans the old, gummy oil 
from bearings and working parts. It 
lubricates perfectly. It prevents rust. 
Because Sun-One is blended from animal t 
mineral and vegetable oils, it does all of 
these jobs at once— much better than any 
single-element oil ever can. 

At gfled starts everywhere, in bendy cans 
qnd bottle*. Write now for free sampFe, 

THREE- IN-ONE OIL CO. r DEPT. 123 
130 William Street New York 

Factories? Rahway, N. J, - Montreal, Que, 



3-in- One Oil 

CLEANS - LUBRICATES - PREVENTS RUST 
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HEAT WITH GAS 

- - No Matter Where You Live 


— AT A COST OF ONLY ty 2 c PER HOUR! 

I T'S eaay l<i havs 1 Gm Heat — without thp need of £a,s mains r The 
marvelous new Sunshine Radiant Heater is a regular pas-producing, 
gas-burning plant all in itself. Now, selling at unusually low price! — so 
low it will siu-priee you! 1 


PRODUCES AND BURNS ITS OWN GAS! 



SUNSHINE 
RADIANT HEATER 
NO SOOT, SMOKE OR A&HfS 

Provides &afo, dean. healthful eas heat in ftO Reotwida Bum a a A fUTC Q| A am p y ■ 

cold start. Doefl away with splitting wood, carrying coal and jp%^| EL | — ~ t? I IV1 Pi C_ J ■ 

t taimndrig wick*. A child can carry it from room to room while 


^Ln operation. No piping . no in^t’dlnt ii»i expense,, ho buried 
tank. Thnusaniia in upg evtfywliert ftftY- 
imr their owners big money, 

Us* Anywhere This beautiful tmublp- 
HiLrini; heftier ie iust (hp thing for hfimrs, 
ntorsa, oflire*, hulls. n-etftUTAntfl. churches, 
todlMocunf, titling slat inns, df, 

Only S4.7S down payment bnngft this 
ivni Id's most wonderful hplitfi to your home. 
Cash, or uniuuAlh Mnsy Tc-rmn. 

15^0 A VS‘ rniAL Went send the Sun- 
shins to try 15 days in ynur hom^ Enjoy its 
t^iiilfirt and Ofinvenipnep for ynstrs — £et it at 
the low agent's price. Know why it 3ft the 

wfurlh's greatest heater bargain.. 

Startling i-nw Offer on l Ml 
MiXld, and II irrj.su re ren- 
tal n Ins full m fur mat Ion. 
Writ * 1 Today t 



FREE 


“I MADE $100.00 CLEAR IN 
ONE DAY” — Says R. M. Spangler 

Here’n what he writes: " Havs Isad wonderful surrewr 
selliiig Sunshines. Today, in 5 iiemnnBtratbtftij-.. I sold R 
heaters. Ymterday l made f-lOo clear profit. The heater 
sells itself, ,r L Maloney writes: '■ Iasi Tuesday I made 

W3.K0 eh -nr munpy soiling Abuinlnnc*. Today [ closed ft 
deal for 100 heaters/' Hundreds of others, with little or no 
nelling experience, are making Rig Money hand Over fist 
selling this popular heater, full or part time. 

Tviryonc Wants saTe, clean. economical: jras heat. The fiian- 
Shlne kuwUt Mlfl Hid httl. Sella «n a name].' -back guarantee. 
Anil Is tNickod hj m. concern wkh 21 years' reputation Tnr 
honesty aift! ftriUnre dvAJIlig. That's why this heater is such jii-j 
ainaalmrlv easy at-llef [ Vuu simply dem ottstrate St, The yurw 
ahnii- sella LiSelT! 

Bo the EiduthO Sunshine Distributor |n ynar vicinity 
Write for our simaling Lleneroua iffli-r pftlayJ 


THE SUNSHINE PRODUCTS CO , 33S Factory Bldq^ 1322 Grand Aye.. Kansas City, Mo. 


AMERICAN 

JIFFYKOOK 

Portable gasoline stove, 
Lig.hH instantly like gftft 
— * no generating required. 
Bum* with blue flame, 
hotter than city kw~ 
Has I milt-in air pump, 
A pimilnr Stove is made 
with two bnrne ir ru Wo 
nifthv w«.irid r ft most com- 
plete line of pre^ure 
luirnCTM, tnnkft. e(c r 
Write for free informa- 
tiem and pricey, 

AMERICAN GAS MACHINE CO., Inc. 

Dept. 9-H ALBERT LEA, MINN. 


Safe as a glider and more easily handled 

AMERICA’S MOST POPULAR 

SPORT PLANE 

Start. Building it Ann? For Only $ 12 ! 

IlftviT you sten the new Heath Parasol? Lki you know 
you can build it from clear, easy plans for only $199 — 
and fly it for less than one cent a mlie, including every 
conceivable expense? 

if not — consider ihe cmmtlm hours of flyinfi open 
for the ftra t time at a t'OSl you csln afford. 





Strange Invention Pays Immense Profits 

Foil only device- in the world that prevent 1 * 
kinking, snarling, tangling cif telephone 
and iron curds. All our Agent* 

given liuw kind of ironing' coni that 
prevent!* scorching and save« electric 
bills, I r s a gold mine For house-to- 
hoiiU workers. Don't delay, Jioml 
now for FREE offer. 


DflpL 


NEVER KNOT CO. 

Q-V ISO! Ravtniwtod, Chirap 


$6240 MADE BY CHAl SELLING OUR PENS 

Ntf. 1 0. 3 In | lour lain n - -pc rt ei I with tom pan, 

■■I «idn h'mp,Ur F hnw SELILE 

K..f lbr Llrt 

TBU* wiling I In,*.- g.ru " 

1 "-| L'lba l_ JUidAj. 


pea, 

cat ft! nff 

over Stw fftal Bcflerft, 

SPOHS IMPORTING Co. 

Ut Main St. Lttutur Center. Minn. 



The Jlftilk l’»ri.«rj -i M-inliAo'ii ran*t r-t-Anonlt-fll pluc. Wiife w|mp nwim'ed 

up JjiF ,|(Jv — I! CnA-« HI, liiiiff .p.irt r |,.| |, q <r*r >f.|l 1" |! 

nr- ■.irp.jn fmur il !anl ■ '-n Ithy S«-!iJ i r mn n h il I, u-'.iy , And tor Mat 1 >r- 
mr^ y.,r I ac.l! Irnjr — ir IK Ifnly Ml i'l ' - 3 U t'f Jin'll. 


^T1 mm 

% a rm 

AIHCnATT CORK. CHICAGO 


Jltiild it for 

$199 


F’haway 

£975 


leu tfto Cun b*ttHd it 

FIiim'I-mD lit rnl h-iKinnlir Tiiiliarf^ ik'rlhJ*! ITr^’K 
pl-l.r ,|p*t ^<|J u*in>i ftjfcw I'W#- n-H- ihhPftrd 
il. 31 milLVr mm-IiL, ii , -i< l jl,-.>IVi: INUII*, ffjl IiJiH/ji ill* 

I i ;■ L r el .igi.TtFnl . 

IV'ft'c df-Uy fe Eiiii diry. Lm ni wtl yoi: maxe- 
■■bout A liiO-riri.'a ICiivL |.ei < Liij|i| r r (tOXt pl«ilf. IQ r+liO 
iii plnmi v or min t>t:ii*a uitenvtio^ iUii*1ni:ed bfiuklcl, 
Uf-tlJl A i ri-r,i,| ■ Corv , D«pt. P-8, ! jJl-9 S^iiEwnels 

Stjwt. Clvioftco. lit . 
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MODERN DOME/ 

Worlds Lowest Prices! 



Save Sjt.H] tn £2000 at our ftlTLaaing MW pricra. We 
furnish Plan- Cut materials, plans, with hinMjujt in- 
structions- Choose from 100 sturdy homes. Brick, 
etuceo, ot ■ ^E r Noest-rasl Save ^ labor 
coni-*-] V l waste. Send free coupon. 


Easy to build with our Elan-Cut mate* 


®C|5 gi n Design shown n l ' g*Tjg^ gi3 

MV U P No,494— fliae, 20i2G— $1 52 Planned for 
gunfrhi ne, warmth, ventilation. Eany to build. Plan-Cut. 


tret our iree estimate* Mill prices. 

Satisfaction guarantecrJbor money bock. 


Lumber* windows, doors, door- 
"tiftr roofing-, paints, cabinets, 
screens. hardware, etc. Write, 


2f you plan to build, reiser or 
mode I, be sure t o gt- L our book of] 00 
banuiS and s000 building materiai bargains. 


Modern. Garages 


Remodel Your Home 


5000 Bargains 


j Gordon-VanTine 

I War Id** Litirtjttt Sptci.altMtm in £Kpn* ft* iidinjr Sine* Jfl-aS 

| JSfli Cfflflc Street, Davenport, Iowa 

■ ^*sfe: PH*™* t] Garage* □ Pm Itry Houses 

'! □ BotUMnsr MatcrimJ □ Eo-twMtca 

| Kama. ^ t ir?i „ , . 

| AJUnWB ...... 


CaLSMlSii Shot 

KRAG CARBINE 

n 1 1 live qanlilrie* of u h<irh i-rirt ride 
111 (Inn Ij.pri raniii liifitl . ill H^rkCl** TMfta 
jKiir»nteH,| Tuf Seiul [nniiy few cor Frnti 

£i, . t'<i« >1 lunlnled i-n tnlo* of rR.iney htI njr nSiuti 
Gum, itnintunitM.il,. Callcrr, Sports and Gov't b-mmI*. 




E**i*s»iit tapir rail on *11 crdcri. Jf '.riey rr f. ph'.-.I jf not ■athSaetovv 

W. stokes Kirk. DefU. p. pc, 9 , 1627 N, lCth St. r Phil*,. Pn. 





KdldmAXCO, H4.cH- 


New Styles - New Colors 


Now only 

\ ON ANY RANGE, 
BEATER OR 
FURNACE 


Direct toYou’ 


id e MirX 
i|il>irtd 



Alttfuane 


rmtomfi ■ 
J'rndii*# 


K 


LACE Ehks beautiful llttl-c aluminum Inwlel nlkler on 
you: family car and watch n rL^o it ran according to 
yuur 1 1 will deUpht you. Price, A0 ce Lit*. (Jala- 

mgue- ot 24 Flying Silver Accs* S -cents. 


AERO MODEL CO. 


Pept- M.29, 1 1 1 North Wacker Drive, CHICAGO 




REAL MONEY-MAKING OPPORTUNITY 


Do YOU R OWN Electro Plating In Your Home, 

Brass. Cop- 
Automobile, 


Far Plalinj 
Nickel, Brass, 

i"nTvnf>r Silver EXPERIENCE REQUIRED. Do YOUR OWPI Electro Plating In 
*ir , l JI,¥Lr r Oarafi*. om.w, or Place®! Bualmsqa. Electrically Deposit Metal— Nickel, 

(juit!, etc. per, Silver, cr Gold. Yon can Successfully do all the plating oil your 

Faucet*. Spoons, Forks. Chandelier*, Tonis, Coffee Urn*. Sun? leal and Dental Instruments, Utensils, 
JartTC or small; Iron stoves, Music InBtrumcm*: reermrlitlon worn ulutlilft or plate New Wort; do It- In- 
stantly without L nte ITU Crt-ihS the Service or Without removing the parts CO he plated with the 

ALADDIN PORTABLE ELECTRO-PLATER 

Simple and Econrun l cal to operate. Not a toy, hut a practical Plat mg Outfit with which Perfect und 
Durable Work pan be done Positively Guaranteed to ilo an WC filctm. fi K YOUR OWN BOSS! Pi Uhl 
urn a Profitable Aladdin Electro-Pi atl nr Business Ot your Own "Phis nrrerH wonderful ECONOMY to 
user* ami. urn MONTKY-MAKINO pOwllillltleK to AGENT®. Thousands la StafVlM isintw tea*. Write 
today for FREE BOOKLET aiid Testimonials, 


F. BATENBURG CO, Dept, m RACINE, WISCONSIN ] 


*n-EMT5 

wjuiiwp cmflvWHmi 
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Catalog 


LOWEST 
WHOLESALE PRICES 


A wonder book of remarkable money- 
• * , the latest radio 
attractions , . # 
168 pages and over 
500 illustrations 
* . . all your radio 
needs priced so low 
it will startle you. 
The latest radio 
devices • - . the 
last minute im- 
provements in sets, 
accessories, parts 
and kits. 


New 1931 Screen Grid, Tone Control 


A. C. Humless All-Electric Sets 
Slot Machine Sets, Etc. 


remote control, public address, phono-com- 
binations, all dynamic speaker equipped, 
Beautiful Consoles. Bed-rock prices and un- 
usual values on alt seta, parts and appliances. 
You must hav e this catalog ... no matter 
what your radio requirements . . * to tune in 
on the newest and greatest values in radio 
merchandising, made possible by the tremen- 
dous buying power of this great corporation. 
The catalog of catalogs. Brimful of bargain 
information. Money-saving values on every 
page at real wholesale prices. Send fur it 
TODAY. It's FREE, 


the House of 
Outstanding Values 

Sets, parts, kits and everything m Radio, 
Resources over three million. 

fMLIED(R\riO] 

CO RPC RATION 

^ 711W. Lake Street Dept 65 Chicago ^ 



Biiy Direct on Credii 

Qfie (World (famous 

2 / Jewel Jfiln^odel 

Santa Fe 
esar 

Our “Direct to You ' ’ offer and 
Extra Special Distribution 
Plan is fully explained in the 
New Santa Fe Special Booklet 
justofftlie press. The “Santa Fe 
Special 7 ’ Hsni means a big saving of 

tnmn L y‘ to yoil An, I you tU't the wntch 

nthif on the market inday. Watch si-m 
for you to set withuu i one prnny down. 

FREE 

Wri|» It 4 W ftfPpUf! NrW 
Wilch KuDik lust orfr the 
pnrst, All the newest 
watdi c a < h- Oral q i*i * I h w h lie 
nr i|n<eri juld* r n n y hhap*i 
and thfn mad el i are ahowji, 
Head uuraainta^ ntf utuffi-f. Went 
t watch Jill rrayk free Aft watches 
sent HSU iui Wal a ltd Kilif oil payment*. 
ONE MINUTE It will only take <J tme 
minute" 1 af youi tinn la send Inn row Wafth 
■ok DO SO NOW. 

Santa Fe Watch Company 


book 


Send for copy of catalog describing over 


1500 GOOD TOOLS 

GOODELL-PRATT COMPANY, Greenfield, Mass. 



“Delta” Handi-Shop 

Makes Woodworking Easy 


Complete, Practical, Man-Sized 
Workshop of Efficient Design 

Tine UikutlMfnip incltktos all nccesiWbry Equipment. far wuortluHifni?, 
hiw iiirBinu, circular ^wiru.;, dcroll-ti&w work, wtnrEimt. drHElng, duitu 
jutd jotnlne work, ffrlndinff, ImfllmM. trwil-ctiarpenlnj?'. and curving. 
This Oi>n inlets, nuitiirlied workshop enables ynu to work with wood 
et#Jly, ejiLickly r without drurtif*ty. Saved money rtd repair work. 
f)|MTLH splendid opportunity for full or spare-time ninnoynwhlni; 
Full Instructions ami complete wt of hLtie prints Included FftELl 

10 DAY TRIAL— EASY TERMS 

Vou coo have this husky electric workshop for lf> bays' Trim I In 
your i h<w ei home. Your eliulne of throe convenient plans of payment. 
iScmcl today for FRhk il Insisted 3 Ittmture elving complete dew-rip. 
tion of the many fentsirais nf the Hantfi-tibori. ALso complete ratal rpr 
of full line of Delia woutlwurkfllK GqUl plural. Liiirl det ails of JthDay 
Trial. Rady Pay 1 1 mu L Flans. 

DELTA SPECIALTY CO. Dept. A-93G 

KS1-C7 Helton St. Milwaukee, Wis. 


Wmch ft?t inncnin^fnent of new 1931 Unc of 
"Delta* 1 Woodwork in p; Uniti in neat isaue of Pop. 
ul^r Mechanics 
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Here's a “Break” for YOU 

OWN YOUR OWN BUSINESS 

Therms no one but yourself to keep you from doing it. 
You can make $25 to $7S a day in your own business, en- 
joy independence and ]u*uries h and build & secure future. 
/Vo books, no Tuition, no schooling necessary. YOU 
CAN START RIGHT AWAY. We do not profit from your 
epfniftK# — you get it all. Our plan nets YOU up a? a CON- 
TRACTOR in a lep;i tim ate. high-grade business, a business 
man of standing mingling on the same level of respect and 
credit as the building contractor, electrical contractor, mason 
contractor, etc., in your home community, BUT, there h 
this difference — you can make your fat profits on very much 
lets money tht&n ibey, about $100 i* all you need to start. 
It's called FLOHKRAFT, and it's pleasant, easy, inside, 
year-round work. There is always a job to be done, plenty 
of it all around you, A powerful, fasC-cutting machine* the 
Clarke Vacuum Portable Sander 4 that operates almost as 
ea*y as a vacuum cleaner, and *nm« sand prtper is h]| you 
Herd. That puts VOU in business, to make floors and wood- 
work velvet smooth for finishing by the painter and decorator. 
Here's what this work pays, 5 to 5 cents a foot for new floors, 
8 to is cents a foot for old Bows* and with the powerful, 
fust-cutting Clarke you Can do 900 to 2200 «q. feet of new 
floor, or .100 to 3 000 *q. feet of old Bow in a day. Figure 
that out for yourself, no Other business gives you such oppor- 
tunity, so don't let time slip by. Let us tell you more about 
how to assure a prosperous future] Get away Now from 
low and uncertain wages, from the slavery of the pay en- 
velope, and c*U your soul your own. Send in this Coupon, 
no Obligation, no bunk, no cost- 

J-— -------- -MAIL THE COUPON! 

: A. A. CLARKE COMPANY' 

• Dept. T-3^, MUSKEGON. MICHIGAN * 

2 Cunt Id men ; I want to know. lMea$e tell me i* Ithftut uhtigatlctii. ■ 

■ how 1 can make $25 Ip $75 a day as y UJ.AlUii l«'I,OK- * 
; KRAFTbMAN, 

B! B 

• Name J 

• Address. ,, T(1TJ S 

; City . , State ■ 

^ m 

■ PlfMAt Occupation or Trade . ! 

- « 

murn tpM$*B<»paf »■■■ i««lt«li «A 1 ■ ■ ■■ I ■■»■■■ ■iipppg | mm B i P* ■■ # 



Mow! Ruined 


neckties 


TIES 

LOCK, 

GCOEi 


Wfirh* J 

■ imjH-'llv- f 

(f, E«»ii,' efl®rtbe**lf . I 

I ' . .. 'electric \ 

r . , : lie, ■'■V' l 
■■mi, '| hin'r iill ■■ ■• , , 

lie Ircuka ntt', r ■ •■•;, 
ii i-l T'limm mi Urn 

l'T^i .hI ■ .. ,.l ru.Lra. 


TIEtf NEED 
NEVER BE THROWN A WAY! Newly 
In " i ■' ' 1 1 Electric "Nek-TJc" Jrijtt JiaejM 
tliL in like new IndRflnltely. Smooths, ru*' 
stOffc! reshape*, old writiklcil tlta 
In less than a isiJimto. 

CLBX ftGEItTSi^TAr. 

f!r‘ L-* Pr^ilEa fur JiKKiilP 3 D 

*’ ■" HnjP n*i* B 0 i XL R.’i-r . T c 

^TTI-'TJ NOW. Wfilv TOIHY 
Iot Ft,. LHT«it b Ikin't wide a 

minute.. 

Sef-Vat Product Carp, 

1 Qto a. ,,drd at. 

Dcft.J-si Nr^pt. *. J. 


THIN HEAD MODEL 15° HINSDALE 
CHROME VANADIUM WRENCH SET 



Polished Nickel Heads 

Openings Accurately Milled 

This “thin-head" ant of wrenches is invaluable for work 
tin modem automobiles Made of S. A, E, &Ui£} beat 
treated ehromo vanadium sted.. Kltpaek holds cacli 
uTeneh individually. 

Hinsdale Thin Jaw Filers. FAE.E— if ftu order from fhii id. 

SEND NO MONEY 

Just write "Scnrl C. O. D. parcel post one If In -date IS" anele 
ClirntDO Vanadium Wrutich net JUKI Tree pair uf HhMdftift 
flicm " Pay pontman $ t .■fi.'i pltL? parcel post chumt*. ftfuwoy 
Cheerfully refunded If you'Uo not satisfied. 

HINSDALE MFC. CO. 

EsKMshtJ m> Ml N. Dttplilne, 51 , CHIC 1 G 0 . ILL. 





"I’m Getting Fed-Up 
with this Grind" 

“I've been looking around and I don’t like what 
I see. Look at Pop Clark and Butch — been on the 
job for ten anti fifteen years — and they don't 
make as much as we do because they've slowed up, 
"That doesn't look so good to yours truly. Me 
for the boss-job* and big pay and a real future. 
I don't know how I'm going to get there but I’ll 
sure bust a leg trying.” 

Jf that's how you're fixed, you’ll be interested 
to know that the way to promotion, a better 
position and increased earnings is no mystery. 
Thousands of men have gone from the mechanic’s 
bench and the clerk’s grind to positions as 
Superintendent, Manager, Draftsman, Engineer, 
Auditor^by American School home-study 
courses. 

We'd like to tell you how we have taken the 
gamble out of home-training — how we under- 
take to increase your salary and help you get a 
better position, or no cost, 

— ——American School 

Dept, G-G4J Drexel Avo, and 58th St., Chicago, 

Without roflt cir abligntiAn plcasr ti ll mt 
how | GiLU win J1 better posution, jpnri i it r. ..-■ d 
pay m llnv niartL-tl J, bfelow, AEnt> lmvJjili 
}« ur vniulijy uunt plan, 

building construction 

n Architecture 

□ Duiltliail Contracting 

GRAFTING and DESIGN 

□ Msehini' Drafting anil Oe^lna 

□ ArchifeCtUfal Drifting 
LJ Electrical Drafting 
LJ Struct dr*) I Urnltliifi 

□ AMtvrnMt.T* Drafting 

□ M«dunkiil Dm win ft for be dinners 

ENGINEERING 

□ Mechanics! Fn ( 13 neerina □ Automotive F In |ji neoriotf 

l! Civil E. Fi ai nevr Infi □ Machmi! khop 

P Electrical Enalneerittg I'jautice 

BUSINESS 

□ Account In A. Audirtnft . . „ 

[j tl.iKipcss Mannftumcnt (Finn net; . SaJea. Frodurtinn, At. 

counr.nfti 

[J HIGH SCHOOL in 2 YEARS 

yfmnc — — * - ■ - 



AMERICAN SCHOOL 

rAttrJcrrd in n-J JR 

t-jd lUM (t-irnf tllJd'rflllllMT, 

NOT FOK rttoi-lY. 
Over VXf iwltrf mnunt.wi'i-, 

S-iLniww r/w-utiv-r.’ it.id 
fdutVfflTi) fcrii/lrtl 1,1 

pnrjjai'n IH-PfrW.ltm 


Oi^UpMbn — 

Ft. ?V T n 

CHy.... ytotP 
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30 ,days FreeTrial 

/mS>ou to be the Judge 

We will send you — direct from our fae- 
TW tory — a FULL SET of PAF Spark Plugs 
m for Thirty Days Free Trial with no obliga* 
W tion on your part to keep them — if you are 
* not thoroughly satiafied with their merits, 

PAF Plugs arc built 4tt entirely 



different principles 

The specially htadof Iba PAL' dMtffltfe adua! 

In ether words (wtci f!ru» ita against tho on« of the 
average plug, Many motor car manufacturera are now asms 
two ap&rk plugs to the cylinder, WHY? The dun-1 feroacHBH 
the head af the &p« Lolly designed J’AF ol ootr\>do b~Iv>:b you 
a hotter, more. Intense spark that wi 1 1 fiover fail to ignitu 
ALL the vaporised km In the cylinders. Thcrt will be no un- 
turned gas Left to get into your cntnSi ease and dilute yoiir 
oil’- no wasted, gwolLn** to out down your mileage and In- 
crease your operating e<*»t r FAF Fivg* uta-n. P“W /*** U\em- 
erJ'tre.'t in gaa favinffa alone. 


1 SEND 
NO 

MONEY 


Will rj.'t ( :iut. No cubm atwjnd 
f.riciR SU'D* jtM.n-li-in. Jca 

juid (.pjoi-kr.iwlid earned, by 
faulty pi ups . Qakfcr-f eLurt- /, 
inf l Saves if^mjlina. >;■ 

OJbiti perfect ig-ciLk-p .- - 

at ixiLLit *J Urine. /’ 3 Uf 


'/vJf' Y*tt u nder no ob- 
ligation to keep PAF3 
' 1C yoa are not fully rat- 
lafied, You fan return 
fcgpftS them at any titno with In 
jh a 3Cl days and you will 
\ not owe u-s a penny. Wa 
take ail the rlak aaeurao 
' all the tape nae“ trust 
/ you implicitly— sod r*=ty 
b— ,,r entirely on your judg- 
ment, Sd fill in the cou- 
pon below and. mail to ud 

and a full art df PAP 
Plugs wtlL he sent you at one®. 

Over Two Million 

In Use 


/ ,' \ PAP MANUFACTURING UO. 

I'll fcMl Franklin Ave. P Li rt*n villc. Ifllnoia. 

Id ScdorfUa.ee h vneraoeeiat Intnai u ctarraJT^ r ymj mj Asnd 
Tins » full ret of HA V NfrU- FmiL Sptri Id ug h fnnf 30 Ll-ya fTe® 
trifll without ofclurn LtUS OO my part to acep t b uzn, I f 1 Eii-ir- 

oujrbtrf vfclhEfpeiC with twSr ii^Fi> nrinn re «j*d mj cur I wn \ rsscnJt 
ItenflTltlArpriMiifll.Oflifarakcfapliiirs Ol'heroS&a E willrjfciiTii 
lit urn wilblfL SO uAFl jhjftgp r«C<cirio4f Launi aaii owe jhhi n>jrfhifegs 


City^ 

Make of ear. 
Me. oE 
cylinders 


Model. 




PROTECT YOUR OAR 

EVEREADY 

PRESTONE 


for jirf'pa T rs.|i f >i , i of the per- 
Lcll anti-freeze. 


stations] Carbon Company r t ne, 
1C et>*r .! I Off i its: New York. N- V, 
r Branches : C rii ca go. K ; i ti^as City, 

" Nrw York, San Frartddeo 


Unit rtf Union 
{Jtirbiiit &nd 



Cor t> o n 

C-OTpurulioii 




rage no* to rnake 
metal with joldrr . . . 
rnodela of all kinds and. many 
useful article*. KE5TER Metal 
Mender, the modern aoldflr with 
the flui right inside, has made it 
possible for amateurs a* well as 
professionals to solder easily. 
You can, too. Join the Metab 
craftm of America and win a 
Meta leraft Merit Medal, Send 
For plans and instructions for 
making an alE-metal model of a 
monoplane and an army truck 
with sample of K ESTER Metal 
Mender FREE ! Start the fun 
HOW I Write today! 


eri 

s lots of fun if you use 

KESTER 
SOLDER 


KESTER SOLDER COMPANY 




» MONLY/^wt' 


SHOWING THIS COMBINED LINE] 

laiiihLwh yourself In & profitahfe bu^ineisdl 
Takp firrtem Uit hrahd ricW hue u[ TIES— 
SU 1 HTB— biSTDEUWEAft— JSpA-MjiJ uf, 

CHU^imiLy i<x ri-iffVT Iik-ii !-, ears’! iraSMp fi: 1 l .•! nlxiKc 
Limp No in.TO<iLnupr,L r«juired. iltiiCcr Knlm Kil nndi 
wrjipkfs Jwriird to- you A SiiOLfl tLY 

FliEUf Write TO-DAY! 

PUBLIC SERVICE MILLS 

HtS-BWh 51 ml l>p|, J-i T Wnl MasVurk. N, 1 , I \ ill 
Cuudiaa Off OuhlIbb 5 u*#(, 




LuSn. Out,. Cj^ 24 > 




Summer nearly g«ue. Loinr fall ind winter tve- 
liSn^k Ju^t siliead. What da they mean En you — 
fttra money or merely ZfhO hOlltls? Don't wa.de 
preehius spare time. Turn It Into money. 
tell you how. Write for big FREE book. Filled 
frnim cover to cover with valuable IriTormorlon- 
fihijwa complete Home Sfiop lie nett Machines — 
Baws, Ijithen, Jo Intern, etc. Al*o tells what to 
make Hurl how to- make il. GlVus details o£ our 
cooperative pEah to help you sell. Now j >3 Ehe time 
to think of those tvro spare-time houra. Write 
NOW, get full details. 

W B, A J, E. BOICE 

Dept, P.M.-9F TOLEDO. OHIO 


Universal Handisaw 

Big, Powerful 


Paws, rips, d.'L- 
doc,M r mitres, 
saQcln, I? ttrek, 
m ortiacs, etc 
Wuriilirrriil value 


Buy 


NO# 


Pay 


La ter 


It’s Time 


to Think About Those Zero Hours 


Jig 

Saw 

M2 


Saws 

Wood 

or 

Metal 
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ON A 

T Vz SPRAYIT 

Electric Outfit! 

Only 

$14^ 


no 

volt 

Universal Motor 


Regular 

Price 

*343! 

The Same 
Nationally 
Advertised 
OUTFIT 


A fort i male purchase of entire factory -•nrpiu- r..i ti:a I m, nr evert Was- 
lur Mi-rtcl, ulertrl^ S^JMtAV ET M:\rfiJntn u- tu OlTef tbi'm. 

wl He they lust, nt Iks than half lm-Iin*. I 1 * prays paint, varnish, 
liquor. IrtfCCtEcideaftniJ Other aolutlonw E.LECTRtGAl H I,Y. ttav^ 
time. Gels in all eorueiu Equipped with Universal motor, Can 
operate od A C of li (J 1 1 rn»_ IHJA tlANTr:i:i> to be Fame SPRA Y- 
IT outfit that has been no]]] iw lor S 34 . fifl. Brand now roach L esCS . Our 
apeeial pries, only f 14 .( 50 . send deposit or $ 2 . 00 , balance c. O. U„ 
ulna postage, or re.m It S 1 4 , 6 I> cash , mo ney order or dram, C rdit sf 6 Mt 
NATIONAL JOBBING AND EXPORT CO. 

192 W. Clark Street Dept, y CHICAGO. ILL. 



95 AIR COMPRESSORS 

Cap, 1*7 cu, ft. at 450 H. 
P. M. Requires y£ H. P. 125 max. 
pressure. Drop forged conn, rod 
and crankshaft. Ideal for email spray out- 
fits, tiro puni pa, rau furracea, etc. *11,95 
cash with order. Money refunded after 
5 days h trial if not nutb&ed, No C. G. D. 

UTILITY PRODUCTS CO. 

5*2 W. Washington Blvd., Chiufo. 111 . 



ZEP-LITES FOR 



ln>tfll] fftesc beautiful nhrcune-ptflted IJimrw 
OH your fentlchs for safer aLeht driving. Hury 
IJnes. Red Hide h’M^tss on left lamp, green on 
right, Adds chiBfi to any ear. Complete with 
bulbs, switch attd wlrintr: ea^l'y installed. 

WrlK? ead»y rtf Pit KK liirtrdtnd ii. :*•#. 
SAFEWAY DqUAMFHT {(.. iSSQ Htyi H p £| . , Mult, Nfch, 



YOU CAN BUILD ONE 


SHIP 

MODELS 

$ 4.98 

VM) 

$6.98 



COACH 

MODELS 

$ 4.98 


We 0 Up jrfy Alt tint uiu-te remJy to pul together r a plaoBO-nt and in- 
structive occupation for summer home aud camp, £ 'OUMi/p 
FREE on revhezt-. 

BT 

P*. 


Miniature Ship Models, Inc. vSEb! 


FR EE TOOL B OOK ^The Di&stcm Saw, 

— — ' — - — — Tool and File Book" 

tells how to choose* use, and care for tools* file 
and set saws, etc. Every tool user needs it. 

Henry EHhIbu £ Seas. Ik.. I>pdI HI. PEilarfcHhia Cinarfiao Factory, Frron'ft 

New Discovery 

CTAT10 NS ail over the earth 4 
tJ now come Jo loud and: clear. 

Regular broadcast band, Super- 
powered H P L maittrtwie 

fpr IliOW who want flnesl T-adSo 
wt ftrassirtfrpricfu PTl EE tKMjh - 
Jet es plains all. fiend for It 
and Special Oiler NOW! 

HfGM FREQUENCY LABORATORIES,. /fV 
3 UDU N. Claremont Avc., Dept, 4 f. Chicago^ s 




“I'm going to raise 
his salary” 

* ■ I 've had my eye on him for $ome time and I 
know he can handle bigger work, 

“He studies those I. G. S. textbooks every 
chance he gels, find 1 want to tell you it has made 
him a valuable man for this business. 

'Tm going to raise his salary and give him that 
new job we were talking about. 1 wish we had 
more men like him." 

ITuw zlu >'ch stand when your employer checks up his men 
for promotion. P Does he pass you by a« just a routine worker, 
or does he think of you as a man who is ambition*, to get 
ahead ? Won't you be far more likely to pet the promotion 
if he knows you ate studying at home and are really preparing 
yourself to handle bigger vrork? 

Think it over. Then act. It takes only a moment to mark 
and mail the coupon and find what the International Corre- 
spondence Schools ran do fur ycjiu , yet that one simple lit^e 
step may be the means of chansing your whole life, u Dn 
it now. tf 

Maii the Coupon for Free Booklet 


INTERNATIONAL C-OR R FSFQN 0 Eh C£ SCHOOLS 

“The t’nkcrjiil Mifeirrttir" 

En* 5699 - F, Scranton, Peitdi. 

WElhnut cost nr objlffatian, plcaFe tend me a copy of your book- 
let. "Who Wins no d Why.' r and Cull partlculara about thu t u i-jq-vt 
Infers which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 

□ Automobile Mttthsnlc 

□ Plumbing: □ n It tug 

llleatlnff □ VcnnlitUHi 


I Architect 

Arahlteetural DruftSTuan 
I riuJldirui E¥rJ][utljig 

|AVikh 3 Mill working 
: Ootratrietor am] ISuJkkT 
l Structural I>raTlS(ftt[Ln 
iStrtieturtil Knginew 
jiEIIsCLrle tVjrJiiK 
;Klt'CtrHal Encinrer 
: I-; l^etrlo Llj:htir.g 
•tVeltljng, Electric nnitGai 
| Reading ^Imu niUeprlDtA 
iTokgwpti Engineer 
}T *1 1 Ltlwint Work 
; M'(ian 3 c;tl Enulncer 
; MtchanJfal lirHtis-nkDn 
MueliEniiL □ TuuLisuber 
.PulLcrtun alter 
j Pipefitter □ TlrtLmllhi 
]I!Hdsii Engineer 


I Hheu M*UI tVprkrr 
lHb;iim Enj; Inter 
jitteum KIm-Ll'Sc- Enclnecr 
] Civil Ena Inter 
I saev eying ruwl Monjdnir 

I (iuf rljitritifin 
JH. H. f/Komotim 
]R. It. Section Fuieman 
SR. It- Biiibfe nmU-tu.LJlnjrFcirerrdnj 
jAlr itranej O Train Upenaiun 
: 3i Jcliway Englnevrtnc 
j rhomb In? □ IdnrauLcy 

CiLut Jlinlne En>i]necr 

INivIfr&tMr □ itollenni^er 


jlVitllL' Ov«re*er or Su.nL 
| C Vi t ion M ixnufac! urJ ng 
J Woolen Msmjfactuxlni 

Jjitr 1 ilir.M AtnL Duililln^ Fnreinatn U Ai:.n> ulture □ I'VuN r.-mvidir 

□ ( ins Kn.£ Lm*B □ DiessI EnG .nuft U Paul l ry l r N rm Inn □ Radio 

□Atlatlun Englnca □ Marine Enslneer 

BUSINESS TRAINING COURSES 

tHBuEloefS Minagenient PBuBlnMi Cgmspe»4«let_ , 

JOffleo Manageraent □JjctteriHS: Slww Cardfl Q SSuna 

1 3.n . !,L*r r L.u I Vlanaj;eDicnt □Bcenrdjirauliy snet Typing 

J t'ersonnol Uutn foment I ICoinjjlelB CdmntercLLi] 

[] Traffic Man^jitiisent l IClvil Servnre Ij Mail Carrier 

[] Acuegiitancy □ t\j&t Accountant I ltn I LWiLy JiTall flcrk 
flO- P. AccountanL □ Grade Mn-liool SuOjcrlj 

□ RookkcL-pEirri Pllich SttwH 

§ Secrete rial Wcwk ' 

Snauleti Tj French 
Sal«man.flh.Vu □ Advertlsinfi L 

^ i ■ I J li. , ... r.i.r.r-,,— 


Co](:prc rreoaratnry 
UlustratinB □ (.'nrCoonlng 
Lumber Deulcf 


Adrilresa-.-,-, ,. ..... 

City. .Stat*. — 

Orauimt Ion ■ .■* 

if y-i 1 ^ tt-yUff' in. Cc'rn'fJ'ir, st-nd fAla ctHiptm to rlic Trit^not rftrtul Cftr- 
rrsjbzkJtrL' , L: SfAoiiZj. Caimdian M Limited t JJimirguij Carnrdd 
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Stop Wishing ^ 
Start Learning 

D ON’T iron v- i i-h you tould play 
—♦.get invited ro pi ices enjoy 
mare good fellowship— have a. good 
time a tul a chance to make extra 

mo n ey ? T h e min who pi x ys i s ml wnyi 
popular, never lonesome, jfeti more out of life. 

Wishinjf won't ££:* you anywhere* You Can 
learn to play any instrument if you have the b)d£" 
bone to make the start. Now is the rime to do it. 

It isn 't h ardlf you get St YjT Y TV G * n ruin 
The best musicians prefer the 

KING because of its purity of tone snd easy 
playing. You’ll be surprised how quickly you 
can learn. New methods make leaf rung to play 
•easier than ever before. 

Don't put it off. It's easy to own a King, 
With all rheir stipe riot quali ty. King instru men t$ 
not high-priced and arc sold on. eusy monthly 
payments, I rer trial, too, for ten days, if you 
wish. Mail the coupon today, 

THE n. ft, WHITE CO. 

5312-76 Superior Ave. Clevc-lubd* Ohio 
1 fnJrrrf &f MSG, Clei-efand rtnd American 

Sit a *i tiara Limit! li**trn tin rtt* t.tn tl S n J. rrfr ^HFIHS 

Wide S (lugeof Triccalo Meet All Requirements 


TFCE H. N. WHITE CO., 

E£I2 *7S Superior Ave,, Dept. LB, GtssvctHnel. 0, 
KEndJypfnd ipcfrL'LicntiiJoEorid fuli infermattan 

Inalrpirirnt | «n intertmted in 


REAL MEN WANTED 

Tito line# in one. Fur cither mtea- 



men <*r thrum rurflmfiioiHv fncfjnwf* 

$50— Value for $6— 

with irruiitfl ueaojM luff Ly large. 

WocaEi provide you with unlimited quantities ssf nil lending rank 64 pT 
electric vacuum cleaners jif Kenrftttlpnally huy prlco, enrh guaranteed 
perlVct III action and appearance, ^uch extreme value and pry fit 
uiTeoi any mail uf average Intelligence a Rpleudil Income even for 

spare time. FREE VAC COURSE 

To ottr associates we give In bound book form, free expert advice 
nlid seldom dUeloaed instructions in building and servicing all VaSJ, 
Through Iftl-H free training you may readily develop a permanent, 
well-pLiylDR business all your ewli. Frofti our immense resources we 
supply all needs. At tn fling cost and no risk you can prosper with 
us. the nriginatarH. Oldest and largest Lei the line. Literature 
tells ell. 

URON ASSOCIATED 


INDUSTRIES 


1301 ENGINEERS. BUILDING. CLEVELAND, OHIO 





Hall Valve Grinder 


The IIALL Valve 

Grinder ofTd> u luster crey to 

grind valves been use Si strimts valves 
Letter. \ 1 1 tie lit"' t. ■ ■ I siim I c li v tlin' 
world's largrst maun torture™ of ey finder 

lioultig iii m| vnlvy grinding vnuip-nt'iil fur 

the Kfrvlce trade. Laps valve Into nepl 
wl the nit; ridjges, gn ii.nvesf of Ludlow -pol- which 
■jlUckly i-olEe'ct fS&rbun, Pi'cnluci:* lighter 
seat suturing lnumr muter tierfuriiimnco Tor 
t hijunaurfs of es.tr. i miles Anyone C;i« tHr 
it. No crank to turn:; no b runted kmnrHlcs 
oil EtUd bolts. J list pttll Tilt Fiajidte ;Lnd 
tool do^l ibe w-urli and doesi it IUTiht. 
Conn— eornploto wrlli amin.g, *uctlon curt 
;u:d four inJiijiTeeH to ill ill valves, Ltrfj 
— i.-r I I?d ahup. licet operator and mechanic 

ihauli .-Aft n Fl.-Xl,! Vnlrr CrioJrr Hold by I- 1 , dint 
.1 UlU<rtl..liTf | ..'O' *• !,’.d •■-.‘r*. Hl'-P*. t rrry wt.prr 

or r.; e."! r» id J •■■ ■' ■•“i l»fii ■ prirt 

a.rj '1 llfllufl Cl V ■ r Jr.l-.l-, - i.r [h-.t-r '..i 1 i. '.d"]f 

or. li jmi Dwler imt* Tor ciix-l t-r m Li.n q-nd 4lhrr 
HALL i , .n, ,| "SLt. 

THE HALL MANUFACTURING CO, 

1654 Waadlanif *v*r, TOLf. 00 . OHIO 


6 Tubes— Screen Grid 


.\aia«|i!« new lung dUuutM 6-Lnbo A C. screen urid 
ruwllHMi t i pi'ii* aiu 1 body nan mu Marvet'-suetonn. 
Henry tit vutnme for cLyruunio Kinoiti pr AKHoluteLy 
rrec rroirt Ar Cv bun) . The very Latest in A, C, 
nuilo n - tx rlipite M-roen grid HLhe- arnl i-he urictt 
ir. only i^T.Vi VII ivady m piuii m the eleotrle 
light -iutkol and o[ierate J'his In the uipEt ntarllLixr 
F;i4l(i Lurgala offer |n history ► 


AGENTS 


MAKE 

FORTUNES 


IJve egfinls everywhore are making hLg money selling this 
new ael. De m o cuil ratio n alwnyri lapaan n Kile. Arid SIXTY 
DOLURIi A WEEK PROFIT to your present Income iri 
tpan? tUwR evarUPSjt i’tii^ ulini-inotlorn alHrlccirJe M'l re- 
liiNPes battery radios everyth eio. J-lveluatve territory 

trtiPchbm- worth fiirlurtr; to rl^i.t men but act (|UlcK , , i.‘ J - choice 
territory L> g.ilng fa^t, and my comiom’, bxi hsked me lo 

f ilice traod Oicn hi all opoti tefrjt<Kb>' ijVir'b. Write -n wire 
uimfldtatoly and tie sure do sive n<e tke iiaJneof your county. 

F. H. WILCOX, Stri clary, 1901 N. Cr S w| u ,d Ave.. Chicaeu. III. 


THIS WONDERFUL INVENTION 

cotivertftpny ordinary cook stove 
into a sas stove, UXOGAS ia 
made From kerosene and air* 
Cheaper, cleaner and more effi- 
cient than coal. Responsible 
distributors wanted, 

GLORIA LIGHT CO. 

ITL-9 N . Mw Sf* Chicago. HI. 



ELECTRIC MOTOR 

l^J Ft ding models show Wind Ibe hud OtmnQCtfoaa 111 plain 
sight. Make your own or rewind mature For y our uwn use 
Or for pru-LlL, in UBoali over tbu world, Qoilek. easy way, 
Write Dept, DBM, Send dime for ctrccilftTa, 

Gaines Bros. Bps U1 Gainesville* Tuts 




TH OMPSON PUCK BOATS 


Swift, silent gliders* exceptionally steady — even in 

rough waters. Four models for open lake and river use and 
fur k- till hunting in mars tuM and shallows. Two big Facturies. 
Quick delivery from either one* Write for Free Catalog* 

THOMPSON BROTHERS BOAT MFC. COMPANY 

2 1 3 Ann Sfrmwi, P»*hU|tT 113 Elm St?***. CdrUtnd 

WISCONSIN NEW YORK 
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Do away forever with the drudgery of 

wood or coaL The most simple and economical 
invention on the market is now giving perfect 
satisfaction to enthusiastic users everywhere. 


We are one of the oldest and largest manufac- 
turers of oil burners in the country. With over 
100,000 in use you have the confidence of thou- 
sands of satisfied users and the approval of engi- 
neers everywhere. 


at astonishing LOW COST 


Heats any stove or furnace just as well 
as a $400 or $500 oil burner without elec- 
tricity or gas* Simply turn one valve 
and have all t he heat you want. Cleaner 
and better for heating anti cooking. 

Burns 96% Air — 4% Oil 

The International Oil Burner fits in the 
fire box of your furnace or stove. It is 
installed in a few minutes. No noisy 
motors or complicated parts. Approved 
by National Underwriters " 
Laboratories. 

No Dirt— No Ashes 
No Soot— No Odor 

Enjoy the comfort of this new 
kind of economical heat with- 
out the dirt and ashes of coal as 
well as the other inconveniences 
that go with coal heat* You can now 
have this modern heat at a cost that is 
within the reach of every pocket book. 

Earn $15-$25 a Day 

Our men arc making big money introducing In- 
ternational Oil burners. The demand is enor- 
mous! We want spare-time or full-time workers 
immediately. You can limit your income by the 
amount of time you can devote. If $500 a month 
and more interests you, write or wire us for our 
protected territory offer. 

INTERNATIONAL HEATING CO. 

DEPT. 204-S ST. LOUIS, MO. 


Try this wonderful burner right in your own, 
home at our risk and with it you have the oppor- 
tunity of filling other orders in that territory and 
making big money as our protected distributor. 

EASY TO INSTALL 

It. is easy to install the International Oil Burner 
and our instructions are simple to follow. The 
burner was designed along simple lines to avoid 
any difficulty and make it easy for the housewife. 

Over 100,000 in use 


Qlfft MONEY-SAVING 
DIU FREE TRIAL OFFER 

You have the advantage of 
getting one of these new 
on SO Days 1 Free Trial under our big 
money saving offer. Simply fill in the cou- 
pon below and we will mail you complete 
i n F firm at ion and w i t h on t any ob I i Ration 
on your part. Also mark the space 
showing your interest in making 
money. 

I* | WE ARE ONE OF THE 
OLDEST AND LARGEST 
OIL BURNER MANUFACTURERS 


L N rk¥KS NAL MAIL TODAY 

Dept* 204-S, St. Louis, Me. 

Plfunfl mut] yraur fire bcpklet fiml free burner offer os Kwno 
heat i n a. far stave □ furnace Q This places ini; under pu 
nbliflutivn. 

Name.. ....... 

St. or ft. F. D, ............. 


City r , i . State 

□ OlvW ir SrifcTH^u-Hl Lit miikinjr money jlb Iri UroadcsaJ repro- 
BCfttntli'L' v.‘ L 1 1 l protwtftl territory. 
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^ Genuine 


.CateModel 

N?S 


Yoa — this world-famous Under- 
wood Xo, 5 is yours for full 10 
days* trial. (Positively the lowest 
juice ami easiest terms ever of- 
fered. i See how beautiful 
and new it looks — compare 
its neat* perfect work with 
any typewriter costing twice 
much. 

Direct at Less Than 

i / 2 Mfg’s Original Price 

Only by an exceedingly fortunate purchase direct, 
from die manufacturer's am E able to- offer this 

amazing low prinr\ While they last— less than 
half ( 34 ) the manufacturer 'a original price — and 
easy terms Insides. (Do not confuse this genuine 
late model E'ndenvood with inferior or frail ma- 
c hi up* worth only one-half a.* much.') This is thn fuU-wwd 
Eute mwlel Und&rwobd with Stamhtrd uni- 
vorsal '1-rou,- keyboard of St character* and 
liny u3J late improvement*. Manufactured 
to sc-H originally for S 102 ,50, Kully Gunr- 
antsed in writing. 


ON EASY TERMS 


Complete Course In Speed Touch Type- 
writing Given During Ibis Olfer 

Also Office SumilyStt 


Late Model 

No. 5 

Underwood 


With Modern 
Improve rnents. 

1 . Genuine Underwood 

So, & 

2. Standard 4- row Key- 

board (:s4 ctLarm'tnn; , 
I. a-(in|or Ribbon - klii- 
Lti* Seale 

4. Bark Spacer 

5 . Ribbon Reverse 
Tabula lor 

T. ALLlonii.Ll.ii? Rcl&uao 
I. Shift Lock Key 
9. Lowest Price 

10. FASlegL Terms 

11. 10-Hay Trial 

il. Fully Guaranteed 


Easy Terms — Only 12 e a Day 

Think of it—* Genuine late model Under- 
wood No. j reduced to $-1-1 .DO (Cash), 

Rond only $1 deposit for a 10-day Trial. 

Then y 13c a day on my wmy yoar-lo- 

pay plan. Use and enjoy your typewriter 
all the tlnao. Remember this famous No. ;j 
Underwood nil renewed and refinished ie 
without, question erne of the greatest values 
t-ver offered at this rook-bottum price, (See 
column Lo left for its many outstanding 
features and s mprovemeTi ts „ ) . 

Money Back Guarantee I 

Accept my libera] rpnJay trial Offer. See for 
yoEiracll the wonderful bargain this fumotL4 Uh- 
derwnwl really in. Your deposit returned at 
once Lf you art uoi partem ly usitLifiod- Send now. 

Iitlmtalianal Typewriter Exchange 

231 W. Monroe Si, Chicago 


Learn Speed Touch t) 
Heme Study Course <■ 
moua V ail San t S peed 
Typewriting S y a tem , 
fully illustrated,, given 
during this offer. Eas- 
ily learned. Used in 
schools, businfett. offices 
everywhere, We also 
dive r: ci 1 1 1 plet* office 
supply set during this 
sensational side. 


Comphrte 


Itlrur 


Fa- 


International Typewriter Exchange, 

231 West Manrit St., Chicago, lit,, Dept- 9 li- 

Please «WMl the Uudorwpod -No. 5 . F. O. B. Chicago, 
at the special reduced price for IO-day Trial 1 am 
enelnalng $MK) deposit with Iht understanding that 
if L am not perfectly Bfttlsfltd I CM return St Exoresn 
Collect and get Iny deposit b(u*k, If I keep It 1 will 
[ 8 i Lj- Si.pf) * month lifitu t have paid $ 43 , 3 !} Her In 
price) In full. 


Name. 


■ A#*- 


AddrtsM. 


t 

1 Town r T T , d , + . . .State. 


Tours for 
lO Days 

TRIAL 
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“$3.00 Spent on This Room 
NO W ... Will Save You $ 100 1” 


Amazing’ Strips of 
Lifetime Bronze 


Save Home Owners $ 30 to $ 60 aYear! 


N O More &Lg Furl Gilti! No More 
Cold, Draughty Eoomil No 
More Dust, Soot, utid Smoke 1 
Ambling New Invention Is Creating 
Thousands of Big Money Opportunities 
for Live-Wire Representatives, Red-D- 
Ply. Nr.'w Kind of Meta! Weatherstrip 
That Anyone Can Apply to Any Door or 
Window in a Few Minutes Does the 
Trick. Keeps Cold Draughts Out. 
Meat Inf Guaranteed to Save Its 
Trilling Cost Ln Two Winters! Snap Up 
This New Money-Maker Now! 

“Ouf coal bills out in half? 1 ’ 
"Saved J50 in a single winter!” "Not a 
luxury — a real investment.” Folks 
have hitherto thought of metaf 
vroatherstripping as ctjocnajve, anof 
difficult to install. Imagine their 
delight when you show them Hed-D- 
FJyf Each package contains material 

la w wait hr* r praaf any 

door Or window in h&ff an hour, 
with jto experience an d no foo/i (jwf 
a facie hammer and scissors! Slides 
into position without removing sashes 
or uoors. Completely closet chinks and 
cracks where cold draughts sneak in to 
steal heating dollars, besides causing 
endless discomfort and sickness. Red. 
D-Ply also keeps out rain, dust, and 
soot. Makes windows slide easier and 
banishes rattles f Does a way with 
Storm windows and doors. Is it any 
wonder Red -D-Ply offers such amazing 
profits to representatives? 


i|A Double-Barreled Money- ! 
} Maker lor Agents, up 1o j 
; $400 and $000 a Monlh 

The Year ’Round! 

Just Count Windows and Doors! 

A single block, even in imnll towns, 
may yield you 35 much as 5200 or $300 
in quick com misai ons 1 Just count the 
outside dodrs and windows in any 
liortie, figure up the fuel savings Red, 
D-Ply will give, and your sale is already 
half model For Red-D-Ply is GUAR- 
ANTRSD to save its cost in two 
winters — and ordinarily does it id Onel 
The cost averages shout the price of 
an auto tire. And the saving goes ou 
year after year — for no matter how 
windows and doors swell or shrink 
Red- D-Ply AUTOMATICALLY ad. 
justs itself to suit. 

Repeat Business — Install a lien Profits 


make the same or greater profit every 
time. Make extra money through in- 
st Dilations, 

Territories Goilif Fast— Act at One* L 

Red-D-Ply offers such surprising 
profits hi a new non-competitive field 
that hundreds are dropping everything 
to take over territory. Exceptionally 
generous proposition, with ready-cut 
selling plan absolute proof against fail- 
lire. It insures repeat business. New 
buildings alone furnish a wonderful field 
— 112,754 new homes built this year need 
Red-D-Ply. We furnish everything to 
start a permanent, profitable business. 
This ta Only half the story. Will you 
risk a 2c stamp to hear the rest? It 
may mean $5000- $7500 ayeai to you. 
Then mail the coupon For full particular* 
and a FREE SAMPLE of Red D-Ply. 
No obligations, Get the fact* and judge 
for yourself if this is not the proposition 
you have waited for ail your life. 

Red-D-Ply Mfg. Co. 

Dept. M-U 1531 W»hip4iqn St. 51. Uuis. Mp. 


The repeat business is simply 
enormous I Even if you don't sell 
a complete installation on the 
first call, make a test installation 
of one room or so — then come 
back for order after order, and 



Sell 


stripping— 

It * * ■ Ins 


GET FREE SAMPLE 

Mall Coupon 

ftrp.o.FLY MFC. CO.. Ospl. M-H 
■ ill Wsf hlns ei > n l 1 -. *1. Lulls, Me. 

F -imc t'i Bills 5." Tfin n yc*r or more. F«r.d Frte *Ch7iijile of 
?! • 1 ! - 1 i-t'ly and r : ! dr(*IU nr y-ihf |jnr>Dijt inn to ktEirsaenti* 

1 Mu Tirt* ..MU 4 tUl -lK,a 


nstaJJ It 


JVjm*. . . 

it Jdr-F iM . _ 

t'lL'j .... 


Now lor a lame i ! 



Camel ’s mellow fragrance 
heightens every pleasure 
- — a cigarette ma«!e for 
real smoke enjoyment. 




